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CHAPTER    I 


INTRODUCTION 


The  United  States  has  long  been  regarded  as  a  nation 
blessed  with  abundant  and,  until  recently,  seemingly, 
unlimited  natural  resources.  Continued  use  of  these 
resources  is  fundamental  to  economic  growth  and 
development.  Landscape  Architects,  land  and  resource 
managers,  industrialists,  environmental  planners, 
legislators,  and  educators  must  insure  that  resource 
supplies  will  meet  future  needs  in  spite  of  today's 
escalating  demands.  The  scenic  resource  is  among  the 
natural  resource  systems  impacted  by  mining  operations. 
The  scenic  resource  encompasses  the  entire  aesthetic 
character  of  a  landscape,  rather  than  a  view  or  series  of 
views.  And,  like  other  resources,  a  scenic  resource  can 
be  used.  Such  use  may  degrade,  exploit,  preserve  or 
enhance  the  scenic  resource    (Gussow,    1979). 


Background 

In  the  past  20  years  there  has  been  increased 
government  regulation  mandating  the  consideration  of 
aesthetics  in  land  use  and  land  management  decision 
making.  The  National  Environmental  Policy  Act  of  1969 
(NEPA)  identifies  aesthetics  as  a  component  of 
environmental  quality.  One  of  the  goals  specified  is  to 
"assure  for  all  Americans,  healthful,  productive,  and 
esthetically  and  culturally  pleasing  surroundings" 
(Section  101(b)).  The  Federal  Land  Policy  and  Management 
Act  of  1976  (FLPMA)  further  stipulates  that  federal  land 
management  policy  will  include  provisions  to  protect  the 
quality  of  scenic  values  (Section  102(8)).  The  following 
legislative  acts  acknowledge  the  importance  of  scenic 
resources  in  land-use  planning  and  land  management 
strategy: 

The  National  Trails  Act,    1968 

The  National  Wild  and  Scenic  Rivers  Act,    1968 

The   Coastal   Zone  Management  Act,    1972 

The  Endangered  Species  Act,    1972 

The  National   Forest  Management  Act,    1976 

The  Clean  Air  Act  amendments,    1977 

The  Public  Rangeland   Improvement  Act,    1978 


In  1977  The  Surface  Mining  Reclamation  and  Control 
Act  (SMRCA)  was  enacted  in  response  to  increasing  public 
concern  over  the  environmental,  social,  visual,  and 
economic  impacts  of  surface  coal  mining.  SMRCA  makes 
minimizing  adverse  affects  to  visual  resources  a 
requirement  for  all  surface  mining  activities  (Ross, 
1979).  The  performance  standards  established  in  Section 
515  represent  the  strongest  effort  to  protect  the 
aesthetic   integrity  of  rehabilitated  mined-lands. 

While  current  legislation  expresses  the  intent  and 
directive  to  protect  the  visual  resource,  it  fails  to 
establish  specific  criteria  that  can  be  used  to  achieve 
this  goal  (Seddon,  1983).  The  regulating  agencies  that 
evaluate  and  administer  the  rehabilitation  process, 
therefore,  do  not  consider  the  aesthetic  dimension  in 
defining  rehabilitative  success.  Research  has 
concentrated  on  scenic/visual  resource  analysis  generally 
and  made  less  progress  toward  the  development  of  scenic 
evaluation  methods  with  specific  applicability  to  mined- 
lands  (Law,  1984).  Consequently,  reclamation  practices, 
in  general,  lack  focus  in  the  area  of  aesthetic 
consideration. 


Research  Scope  and  Objectives 

The  purpose  of  this  research  is  to  assess  the  visual 
quality  of  rehabilitated  surface  coal  mines  in  the  western 
United  States.  Visual  quality  at  six  surface  coal  mines 
in  four  western  states  (Figure  1.01)  is  evaluated  using 
visual  resource  management  methodology  developed  by  the 
United  States  Bureau  of  Land  Management  (BLM,  1986).  This 
research  suggests  topics  for  consideration  by  landscape 
architects,  reclamation  specialists,  land-use  managers, 
and  regulatory  authorities  which  relate  to  improved  visual 
quality.   The  major  issues  addressed  include: 

1)  The  effects  of  administrative  and  regulatory 
policy  on  reclamation  practices. 

2)  The  role  of  technology  and  innovation  in  the 
reconstruction  of  mined-lands. 

3)  The  applicability  of  traditional  scenic/visual 
resource  analysis  models  to  rehabilitated 
landscapes. 
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FIGURE  1.01:   Federal  Coal  Producing  Regions  (Source: 
Office  of  Technology  Assessment,  1986). 


Research  Format 

Following  this  introduction,  background  material  is 
presented.  Chapter  II  includes  an  explanation  of  the 
legal  and  administrative  aspects  of  mined-land  reclamation 
and  visual  resource  management.  Visual  resource  analysis 
and  mining  and  reclamation  procedure  are  also  discussed. 
Chapter  III  describes  the  research  methodology  and 
procedure.  It  begins  with  a  statement  of  basic 
assumptions  and  research  intent.  Information  pertaining 
to  the  Bureau  of  Land  Management  Visual  Resource 
Management  methodology  is  then  presented.  An  explanation 
of  study  site  selection  and  a  detailed  account  of  on-site 
sampling  procedure  follows.  Limitations  of  the  study  are 
then  described.  A  brief  profile  of  each  of  the  six  study 
sites  concludes  Chapter  III.  Chapter  IV  contains  a 
summary  and  analysis  of  the  data  collected.  Based  on  this 
analysis,  significant  findings  are  reported.  Conclusions 
are  presented  in  Chapter  V.  Observations  and 
recommendations  are  offered  as  well.  Topics  addressed 
include  the  administrative,  social,  and  technological 
aspects  of  mined-land  reclamation  and  their  impact  on  the 
visual   resource. 


CHAPTER  II 


BACKGROUND 


Very  little  research  has  focused  on  the  aesthetic 
character  of  rehabilitated  mined-lands.  The  legal 
framework  that  mandates  consideration  of  scenic  values  in 
land-use  planning  and  decision  making,  however,  is  well 
established.  The  literature  on  visual/scenic  analysis  and 
viewer  perceptions  is  extensive  as  well.  Still,  much 
debate  centers  around  -whether  or  not  aesthetic  values  can 
or  should  be  legislated  (Smardon,  1978),  and  how 
aesthetic  values  can  most  accurately  be  quantified 
(Bechtel,  1987).  Many  aspects  of  reclamation  and  mining 
operations  have  also  been  meticulously  investigated. 
Environmental  processes  that  most  directly  affect  public 
health  and  safety  are  well  documented.  Assessment  of 
impacts  to  cultural  and  social  resources  (including  the 
scenic  resource)  are  less  common  —  even  though  these 
concerns  provided  much  of  the  original  impetus  for  current 
coal  mining  regulation.  Surface  coal  mining  legislation 
does  not  explicitly  address  aesthetic  values;  instead 
environmental  standards  that  mitigate  effects  on  scenic 
quality  are  imposed. 
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The  background  material  provided  in  this  chapter 
will  first  familiarize  the  reader  with  the  laws  that 
govern  the  rehabilitation  process.  Those  that  regulate 
scenic  resource  use,  and  mining  and  reclamation  operations 
are  included.  Because  rehabilitation  success  is 
inextricably  tied  to  mining  and  reclamation  operations,  a 
brief  summary  of  these  processes  is  also  included.  In 
addition,  a  basic  understanding  of  visual  resource 
analysis  and  inventory  methods  is  necessary.  Chapter  II 
also  includes  a  review  of  scenic/visual  resource 
evaluation  methods  and  describes  how  they  are  adapted  and 
implemented  by  land  management  agencies.  Finally,  since 
coal  mining  and  reclamation,  and  management  of  visual 
resources  are  within  the  purview  of  federal  government 
agencies  (in  this  case  the  BLM) ,  administrative  authority 
and  responsibilities   are  also  outlined. 


Legislation 

Coal  mining  operations  in  the  United  States  are 
regulated  by  federal,  state,  and  local  laws.  Included 
among  these  are  the  Surface  Mining  Control  and  Reclamation 
Act  and  the  environmental  legislation  passed  during  the 
1960 's  and   1970's.      These   laws  were  enacted   in  response  to 
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demands    for    the    protection    of    environmental    values    and 

public  well-being. 

Of    these,    the    National    Environmental    Policy   Act    of 

1969    (NEPA)    is    the   most    comprehensive.       NEPA    sets    forth 

the    resource   management    policy    and    goals    for    our    nation. 

Throughout    NEPA    the    mandate    to    manage    and    protect    scenic 

values   is  explicit.      The  most   substantive  directive   is  to: 

"Assure   for   all   Americans    .  .  .    esthetically   and   culturally 

pleasing   surroundings."      (Section   101(6)).      To   insure   that 

this    goal     is    accomplished    agencies    of    the    federal 

government   are  directed  to: 

"...  identify  methods  and  procedures, 
consultation  with  the  Council  on  Environmental 
Quality  established  by  Title  II  of  this  Act, 
which  will  insure  that  presently  enquantified 
environmental  amenities  and  values  may  be 
given  appropriate  consideration  in  decision- 
making along  with  economic  and  technical 
considerations."      (Section   102(2) (B)) 

Furthermore,     NEPA    requires    that    a    multidisciplinary 

approach    to    land   management    be    used.       Section    102(2)  (A) 

directs  agencies  to: 

"...  utilize  a  systematic,  interdisciplinary 
approach  which  will  insure  the  integrated  use 
of  the  natural  and  social  sciences  and  the 
environmental  design  arts  in  planning  and  in 
decision-making  which  may  have  an  impact  on 
man's   environment." 

These  provisions  apply  to  all  federal  agencies,  to  all 
their  activities,  and  to  all  environmental  values- 
including   scenic   values. 
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Over  60%  of  the  known  coal  reserves  in  the  western 

United  States  lie  within  the  federal  estate.   The  U.S. 

Bureau  of  Land  Management  (in  some  cases  the  United  States 

Forest  Service)  has  been  entrusted  with  the  responsibility 

to  manage  and  protect  public  lands.   The  Federal  Land 

Policy  and  Management  Act  of  1976  (FLPMA)  defines  the  role 

of  managing  agencies  and  directs  administrative  policy. 

FLPMA  requires  federal  agencies  to  protect  and  manage 

environmental  resources,  including  scenic  values,  for 

public  use  and  enjoyment.   The  strongest  directive 

requires  that: 

"The  public  lands  be  managed  in  a  manner  that 
will  protect  the  quality  of  scientific, 
scenic,  historical,  ecological,  environmental, 
air  and  atmospheric,  water  resource  and 
archeological   values;    ..."      (Section   102(8)). 

Surface    coal    mining    and    reclamation    has    been 

regulated    in    some    states    since    the    late    1930's.       Efforts 

to    curb    adverse    environmental    impacts,    however,    were    not 

always    successful.       With    the    adoption    of    the    Surface 

Mining    Control    and    Reclamation    Act     (SMCRA)     in    1977, 

uniform    national    standards    for    mining    operations    and 

reclamation  were  set   forth. 
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Surface  Mining  Control  and  Reclamation  Act 

SMCRA  established  minimum  performance  standards  to 
insure  that  environmental,  economic,  and  social  impacts 
are  minimized  (Section  515).  Significant  among  these  is 
the  requirement  to  restore  disturbed  lands  to  "higher  or 
better  use"  (Section  515(b)(2)),  as  well  as,  "approximate 
original  contour"  (Section  515(b)(3)).  SMCRA  further 
requires  the  minimization  of  disturbance  to  existing 
resource  systems  (Section  102(a) (d)). 

In  recognition  of  diverse  topographical, 
climatological ,  geological,  hydrological  and  biological 
regimes,  primary  responsibility  for  regulating  surface 
mining  is  given  to  the  states.  The  act  permits  state  and 
local  governments  to  enforce  environmental  controls  and 
regulations  that  meet  or  exceed  federal  standards. 

Under  SMCRA,  mining  companies  are  required  to  submit 
detailed  and  comprehensive  mining  and  reclamation  plans. 
The  mining  and  reclamation  plans  must  meet  or  exceed 
established  performance  standards.  Based  on  the  mining 
and  reclamation  plan  a  mining  permit  is  granted  by  state 
authorities.  Performance  standards  are  enforced  by  state 
authorities  through  regular  on-site  inspection,  renewal  of 
the  mining  permit,  and  the  requirement  for  performance 
bonds.   The  federal  Office  of  Surface  Mining  and 
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Reclamation     (OSMRE)     oversees    the    permit    program    and 
provides   technical   assistance  when   needed. 

The  integrity  of  the  visual  resource  is  addressed 
implicitly  through  general  legislative  intent  and  the 
performance  standards.  The  standards  that  relate  to  the 
re-establishment  of  pre-mining  contour  (Section 
515(b)(3)),  proper  spoils  handling  (Section 
515 ( b ) ( 22 ) (G ) ) ,  and  prompt  revegetation  (Section 
515(b) (19) (20)  )  directly  affect  visual  quality.  Rather 
than  addressing  aesthetic  quality  specifically,  SMCRA 
establishes  environmental  criteria  that  indirectly 
minimize  adverse  scenic   impacts. 


Visual   Resource  Management 

Many  different  terms  are  used  to  describe  visual 
resource  management  methods:  scenic  resource  analysis, 
scenic  quality  assessment,  visual  resource  evaluation, 
landscape  preference  assessment,  visual  impact 
analysis/mitigation,  scenic  beauty  estimation,  visual 
management  systems,  and  landscape  management,  analysis, 
assessment,  etc.  However  stated,  visual  resource 
management  typically  includes  an  inventory  of  landscape 
attributes    and/or    viewer    perceptions,     analysis    and 
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classification  of  the  landscape,  and  development  of 
appropriate  management  strategy.  Although  landscape 
architects,  resource  managers  and  theorists  have  labelled 
and  refined  this  process,  landscape  assessment  is,  in 
essence,    a  very  old  phenomena. 

Since  humans  were  first  aware  of  the  environment 
around  them,  they  have  left  evidence  of  their  awareness. 
Observation  and  assessments  of  the  landscape  have  been 
recorded  throughout  history  —  from  the  cave  paintings  at 
Lascaux  (15,000-10,000  B.C.)  continuing  through  today. 
Art  works,  however,  are  generally  a  personal  and  intuitive 
response  to  the  landscape  which  reflects  individual  and 
cultural  experiences  and  values.  Procedures  for 
standardizing  and  comparing  personal  evaluations  of  the 
landscape  have  only  recently  been   developed. 

The  first  formal  scenic  assessment  measures  were 
developed  in  response  to  the  mandates  created  by 
environmental  legislation  enacted  during  the  1960's  and 
1970's.  Faced  with  implementing  the  new  scenic  protection 
policies,  federal  government  agencies  (most  notably  the 
U.S.  Forest  Service  and  the  Bureau  of  Land  Management) 
sought  to  develop  standardized  visual  assessment  measures. 
The  methods  they  developed  are  called  expert  or 
professional   landscape  assessment  models    (Zube,    1984). 
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Expert/Professional   Landscape  Assessment  Models 

Expert  landscape  assessment  models  rely  on 
professional  judgment  of  landscape  values.  Expert  models 
integrate  environmental  and  ecological  theories,  and  basic 
design  principals.  Visual  resource  management  strategy 
usually  begins  with  an  inventory  and  classification  of  the 
landscape.  The  inventory  is  based  on  viewer  preference 
ratings,  or  on  qualitative  or  quantitative  measures 
(descriptions)  of  physical  features  within  the  landscape. 
Nearly  all  expert/professional  approaches  incorporate 
inventory  methods  that  describe  landscape  features. 
Typically,  physical  features  within  the  landscape  are 
assigned  numerical  values  based  on  accepted  design 
criteria.  These  numerical  representations,  then,  are  used 
for  comparative  evaluation    (Litton,    1979). 

Most  federal  agencies  use  expert  approaches  to 
manage  visual  resources.  Expert  models  have  high 
practical  utility,  partially  because  they  measure 
landscape  properties  that  can  be  changed  or  manipulated. 
Research  suggests  that  landscape  ratings  derived  from 
these  models  are  generally  good  predictors  of  landscape 
preference.  The  cause  of  landscape  preference,  however, 
cannot  be  clearly  demonstrated  using  expert  models  (Zube, 
1982;    Miller,    1984).       In    general,    the   expert    approach    is 
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subjective  and  not  amenable  to  tests  of  reliability  or 
validity  in  the  usual  sense  (Bechtel,  1987).  (Further 
discussion  of  the  expert  visual  assessment  approach  is 
provided   in   Chapter   III   -  Methodology  subsection.) 


Behavioral  and  Humanistic  Landscape  Assessment 
Approaches 

Visual  quality  is  a  function  of  viewer  perception  as 
well  as  the  physical  character  of  the  landscape. 
Behavioral  and  humanistic  visual  assessment  models 
emphasize  the  role  of  the  observer  in  scenic  quality 
assessment.  Behavioral  models  evolved  from  the  tradition 
of  experimental  psychology.  The  focus  of  this  approach  is 
on  the  role  human  survival,  adaptation,  and  evolution  play 
in  landscape  preference/perception.  (The  reader  is 
referred  to  works  by  Appleton,  1975,  and  Tuan,  1974,  for 
further  discussion  of  behavioral  assessment  theories.) 
Lastly,  the  humanistic  approach  focuses  on  the  role  of  the 
observer  as  participant  in  the  landscape.  Human  qualities 
such  as  culture,  knowledge,  experience,  needs,  and 
intentions  are  identified  as  the  determinants  of  perceived 
visual  quality.  (See  the  works  of  Rachel  and  Stephen 
Kaplan,     1972-1979,     and    Gibson,     1977,     for     further 
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discussion  of  humanistic  approaches.) 

These  landscape  assessment  approaches  have  been 
summarized  to  give  the  reader  a  frame  of  reference  for 
this  study.  The  methodology  used  to  conduct  this  research 
is  an  adaptation  of  the  expert  approach  using  descriptive 
inventory  measures.  Chapter  III  -  Methodology  and 
Procedure  describes  this  process  in  detail. 


Surface  Mining  in  the  Western  United  States 

Surface  mining  is  the  oldest  and  most  economical 
method  of  mining  coal.  Six  out  of  every  10  tons  of  coal 
mined  in  the  United  States  are  produced  from  surface  mines 
(National  Coal  Association,  1988).  Today's  largest  mining 
operations  cover  thousands  of  acres  and  yield  as  much  as 
22  million  tons  of  coal  per  year.  Because  of  projected 
increases  in  energy  demands,  and  improvements  in  mining 
technology,  coal  mining  production  rates  are  expected  to 
increase  in  years  ahead. 

In  the  western  United  States  surface  coal  mining  is 
relatively  new.  Most  mines  have  been  developed  since  the 
1970's,  yet  surface  mining  accounts  for  nearly  80  percent 
of  the  regional  production.  Over  half  the  demonstrated 
U.S.  coal  reserves  are  located  in  the  Northern  Great 
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Plains  and  Rocky  Mountain  Mining  Provinces  of  the  western 
United  States  (Figure  2.01).  The  major  coal  producing 
states  within  the  region  are  New  Mexico,  Colorado, 
Wyoming,  Montana,  North  Dakota,  and  Utah.  With  the 
exception  of  mines  in  Utah  and  portions  of  Colorado,  most 
western  coal  is  produced  by  surface  mining  methods.  This 
study  focuses  on  mining  operations  in  New  Mexico, 
Colorado,  Wyoming,  and  Montana.  In  1985  these  states 
produced  229,398,000  tons  of  coal,  approximately  92 
percent  of  western  coal  production  (Table  2.01,  Keystone 
Coal    Industry  Manual,    1987). 


Mining  Operations 

Surface  mining  consists  of  four  phases: 
1)  exploration;  2)  development;  3)  production;  and 
4)  reclamation  (Leopold,  Rowland,  Stadler,  1979).  The 
exploration  phase  involves  locating,  sampling,  and  mapping 
the  coal  deposit.  Development  includes  the  construction 
of  mine  support  facilities,  and  preparation  of  mining  and 
reclamation  plans.  The  focus  of  this  section  is  on  the 
production  phase.  Production  encompasses  four  major 
activities:        1)    site  preparation      (removal   of   topsoil   and 
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vegetation);  2)  blasting  and  removal  of  overburden 
(material  overlying  the  coal  deposit);  3)  excavation;  and 
4)  transportation. 

In  the  coal  bearing  regions  of  the  West  the  terrain 
is  flat  or  gently  rolling  and  extensive  coal  deposits  (as 
much  as  150  feet  thick)  lie  relatively  close  to  the 
earth's  surface  (usually  within  150  feet).  The  most 
commonly  used  method  to  extract  coal  is  the  area  strip 
mining  method  (Figure  2.02).  To  extract  the  coal  a 
rectangular  trench  (boxcut)  is  made  through  the  overburden 
to  expose  the  layer  of  coal  (seam).  A  huge  dragline  or 
shovel  (some  with  bucket  capacities  of  220  cubic  yards) 
makes  successive  parallel  cuts  and  piles  (spoils)  the 
overburden,  in  the  previously  cut  trench.  Haul  trucks  with 
capacities  up  to  175  cubic  yards  transport  the  coal  for 
processing,  storage,  or  transportation.  When  the  mining 
process  is  complete,  a  succession  of  furrows  and  an  open 
trench  with  exposed  high  wall  remain  (Law,  1984;  Leopold, 
Rowland,  Stadler,  1979). 

Surface  mining  operations  dramatically  change  the 
visual  character  of  the  environment.  The  visual  impacts 
of  surface  mining  result  from  development  and  production 
activities  and  the  associated  environmental  impacts — 
both  on  and  off-site.  During  mining  operations  millions 
of  tons  of  earth  are  removed  and  relocated.   Existing 
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vegetation  and  natural  drainage  patterns  are  severely 
disturbed  or  destroyed.  Changes  in  natural  landform, 
color,  and  texture  that  create  contrast  between  the  mine 
and  the  surrounding  landscape  constitute  major  visual 
impacts  (Simpson,  1979).  Visual  impacts  are  also  a 
function  of  time.  The  amount  of  time  necessary  for  a 
disturbed  area  to  regenerate  to  an  acceptable  level  of 
visual  quality  depends  on  many  factors.  In  the  West  this 
process  may  take  hundreds  of  years  or  more  (USDI  BLM, 
1983)  . 


Mined-Land  Reclamation 

In  the  western  United  States  millions  of  acres  of 
land  have  been  disturbed  by  surface  mining.  In  the  11 
years  since  SMCRA  was  enacted  approximately  3  million 
acres  have  been  reclaimed  (USDI,  1983).  Current  rates  of 
disturbance  are  expected  to  increase  in  the  future. 

The  term  reclamation  implies  that  the  site  is 
habitable  by  organisms  that  were  originally  present  or  by 
others  that  are  similar  to  the  original  inhabitants. 
Rehabilitation,  on  the  other  hand,  denotes  a  process  that 
returns  the  land  to  a  form  and  level  of  productivity  that 
conforms  with  a  prior  land  use  plan,  including  a  stable 
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ecological  state  that  does  not  contribute  substantially  to 
environmental  deterioration  and  that  is  consistent  with 
surrounding  aesthetic  values  (National  Academy  of  Science, 
1974,  as  cited  in  Law,  1984).  SMCRA  requires  that  surface 
coal  mining  and  reclamation  as  a  minimum  shall: 


"...  restore  the  land  affected  to  a  condition 
capable  of  supporting  the  uses  which  it  was 
capable  of  supporting  prior  to  any  mining,  or 
higher  or  better  uses  of  which  there  is  a 
likelihood,  so  long  as  such  uses  do  not 
present  .  .  .  hazard  to  public  health  or  safety 
...  and  is  not  inconsistent  with  applicable 
land  use  policies  and  plans,  ..."  (SMCRA, 
Section  515(b)(2)). 


The  Surface  Mining  Control  and  Reclamation  Act 
specifically  addresses  environmental  issues  related  to 
surface  and  ground  water  hydrology,  soils,  and  overburden, 
revegetation,  and  wildlife.  While  it  is  convenient  to 
look  at  reclamation  in  terms  of  the  various  resource 
systems,  it  is  important  to  remember  that  reclamation 
involves  the  reconstruction  of  subsurface  and  surface 
components  of  the  ecosystem,  and  all  aspects  of  the 
ecosystem  are  interrelated. 

Slope  stabilization  and  revegetation  are  the  most 
important  reclamation  tasks  (Law,  1984).  These  two 
factors  directly  control  erosion  and  sedimentation  which 
are  among  the  most  critical  environmental  impacts 
associated  with  surface  mining.   Federal  and  state  laws 

23 


require  reconstruction  of  "approximate  original  contour  of 
the  land  with  all  the  high  walls,  spoil  piles  and 
depressions  eliminated"  (SMCRA,  Section  515(b)(3)).  The 
Environmental  Protection  Performance  Standards  established 
in  SMCRA  further  requires  operators  to  "stabilize  and 
protect  all  surface  areas  ...  to  effectively  control 
erosion  and  attendant  air  and  water  pollution"  (SMCRA, 
Section  515(b)(4)).  The  final  landscape  configuration 
must  be  compatible  with  natural  drainage  patterns  and  the 
surrounding  environment  (SMCRA,  Section  515 (b) ( 22  )  (G)  )  . 
The  law  also  requires  that  revegetation  "establish  on  the 
regraded  areas,  and  all  other  lands  affected,  a  permanent 
vegetative  cover  .  .  .  equal  in  extent  of  cover  to  the 
natural  vegetation  of  the  area  ..."  (SMCRA,  Section 
515(b) (19)).  Non-native  plant  species  may  be  used  if  use 
is   consistent  with   the  post-mining   land-use  objectives. 

Reclamation  operations  ideally  occur  parallel  to  the 
excavation,  as  the  coal  is  being  extracted 
(contemporaneous  reclamation).  Overburden  is  removed  from 
above  the  coal  seam  and  placed  directly  in  the  area  of  the 
previous  cut,  where  it  is  then  backfilled  and  graded 
(primary  or  rough  grading)  to  post-mining  contour. 
Simultaneously,  topsoil  is  stripped  from  areas  ahead  of 
the  excavation  and  placed  directly  on  the  newly  contoured 
overburden.       After    final    grading    (secondary    or    finished 
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grading)    the  area   is  prepared  for   seeding  and  planting. 

This  is  the  sequence  of  reclamation  in  the  most 
simplistic  sense.  In  reality,  the  reclamation  process  is 
very  complex.  For  example,  overburden  frequently 
accumulates  in  piles  (spoils)  and  topsoil  is  often 
stockpiled  until  an  area  is  ready  to  be  reclaimed.  A 
myriad  of  conditions  and  factors  affect  this  process — 
scheduling,  overburden/coal  ratio  (stripping  ratio),  pit 
location  and  configuration,  availability  of  men  and 
equipment,  market  demands,  and  weather  and  season  among 
them. 


Rehabilitation    in   the  Western  United  States 

The  areas  represented  in  this  study  are  diverse  in 
terms  of  soils,  hydrology,  and  vegetation;  yet  they 
present  reclamation  specialists  with  similar  and 
significant  challenges.  The  landform  and  climate  of  the 
West  vary  considerably,  from  the  dry  desert  regions  of 
northern  New  Mexico  to  the  foothills  of  the  Colorado 
Rockies,  to  the  rolling  plains  of  northeastern  Wyoming. 
Precipitation  is  generally  low  in  the  West,  varying  from 
as  little  as  six  inches  per  year  in  the  high  deserts  of 
New    Mexico    to    an    average    of    16    to    24    inches    per    year    in 
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Colorado  and  Montana.  Soils  are  generally  shallow  and 
usually  lacking  in  organic  matter,  resulting  in  reduced 
capacity  to  absorb  and  hold  moisture.  Rainfall 
frequently  occurs  in  short  but  intense  bursts,  often 
causing  severe  erosion.  Droughts  are  common.  At  higher 
elevations  most  precipitation  occurs  during  the  winter 
months  in  the  form  of  snowfall.  In  most  areas 
temperatures  and  evaporation  rates  are  such  that  the  most 
critical  limitation  to  rehabilitation  success  is  the  lack 
of  available  moisture. 

The  environmental  quality  of  rehabilitated  land  must 
meet  or  exceed  state  and  federal  performance  standards  in 
spite  of  diverse  and  sometimes  harsh  environmental 
conditions.  Some  of  the  reclamation  strategies  developed 
to  meet  this  requirement  are:  direct-haul  of  topsoil, 
overburden  as  a  topsoil  substitute,  two-lift  soil 
handling,  various  seedbed  preparation  methods,  special 
surface  water  restoration  techniques,  replacement  of 
aquifers,  irrigation,  dragline  reclamation,  habitat 
replacement  and  enhancement,  specialized  seed  mixtures, 
revegetation  of  woody  plants,  and  grazing.  Discussion  of 
some  of  these  techniques,  as  they  apply  to  the  enhancement 
of  visual  quality,  will  be  provided  in  Chapter  III  under 
the  Study  Sites  subsection  and  in  Chapter  V  under  the 
Technology  subsection. 
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Administration 

In  the  West  the  federal  government  owns  and 
administers  a  large  proportion  of  the  land  overlying  coal 
deposits,  as  well  as  a  majority  of  subsurface  deposits 
(Table  2.02,  National  Coal  Association,  1987).  The 
pattern  of  land  ownership  in  the  West  often  resembles  a 
"checkerboard"  of  private  and  public  lands  —  making 
administration  particularly  complex.  Approximately  70 
percent  of  the  surface  mines  in  the  western  United  States 
incorporate  federal  coal.  In  some  cases  the  federal 
government  owns  the  coal  resources  but  not  the  surface 
rights  (split  estate  lands).  In  either  case,  coal 
development  rights  must  be  leased  from  the  federal 
government. 

Late  in  1982  the  United  States  Secretary  of  the 
Interior  assigned  primary  responsibility  for 
administration  of  coal  leasing  and  production  on  federal 
lands  to  the  Bureau  of  Land  Management.  The  BLM 
administers  approximately  63  million  acres  of  subsurface 
mineral  rights  —  approximately  50  percent  of  total 
western   coal   reserves. 
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Estimated  Coal  Reserves 
Over  One  Billion  Tons 

(Billion  Short  Tuns) 

HoUer 


U.S.  Government  156'4 

Burlington  Northern  14-* 

Consolidation  Coal  Co.  '0-3 

Rocky  Mountain  Energy  Co.  *°-v 

Exxon  Coal  and  Minerals  Co.  J-5 

Peabody  Holding  Co.  Inc.  J-J 

Phillips  Coal  Co.  M 

El  Paso  Natural  Gas  5J 

North  American  Coal  Corp.  J-0 

Amax  Coal  Co.  J* 

bland  Geek  Corp.  J* 
Amber  Coal  Co. 


Mobil  Corp. 
Shell  Mining  Co. 
USX 


2.9 
2.7 
2J 


Sun  Co.  " 

Kaiser  Coal  Corp.  ^ 

Pittsburg  k  Midway  Coal  Mining  Co.  1  ° 

Bethlehem  Steel  Corp.  J-J 

Kerr-McGee  Coal  Corp.  »■" 

NERCO  Inc.  J-J 

Tenneco  J"' 

Texaco  Inc.  J-J 

Pittston  Co.  J-J 

Diamond  Shamrock  J~ 

Norfolk  Southern  Corp.  '■* 

Drummond  Co.  Inc.  *-J 

American  Electric  Power  s-3 

Cyprus  Minerals  Corp.  I>3 

United  Coal  Cos.  J-J 

Utah  International  Inc.  1J 

Donan  J-J 

Texas  Utilities  1-2 

ARCO  Coal  Co.  J-J 

Kenerco  Corp.  J-J 

Houston  Natural  Gas  Corp.  *-l 

United  Energy  Corp.  J-J 

Westmoreland  Coal  Co.  W 

Hillman  Coal  <t  Coke  Co.  1-0 

Zeigler  Coal  Co.  J* 

Western  Energy  Corp.  *4) 

Northern  III.  Gas  Co.  '■» 

Northern  Coal  Co.  10 

The  Coastal  Coal  Group  1-° 

•NCA  estimate   includes  federal  land,  both  leased  and  not-leased,  in  states  west  ol  the 
Mississippi  River  only,  which  constitutes  the  majority  ol  federal  coal  holdings.  Based  on  federal 
ownership  of  60  percent  of  total  western  reserves. 


TABLE    2.02:       Estimated    Coal    Reserves    Over    One    Billion 
Tons    (Source:      National   Coal  Association,    1987). 
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The  administration  of  surface  coal  mining  begins 
with  leasing  and/or  permitting  and  ends  with  final 
reclamation  bond  release.  Many  federal  and  state  agencies 
are  involved  in  the  administration  process.  Prior  to 
leasing  coal  mining  rights  the  BLM  develops  a 
comprehensive  land-use/resource  management  plan  (RMP) 
based  on  an  environmental  inventory.  The  plan  includes  an 
environmental  impact  statement  (EIS).  Scenic  values  are 
considered  in  the  EIS.  Lease  stipulations,  proposed  in 
the  EIS,  can  be  attached  to  the  lease  to  protect 
environmentally  sensitive  areas.  The  planning  process 
also  includes  the  designation  of  lands  unsuitable  for 
mining.  In  accordance  with  established  criteria  (43  CFR 
3461.1),  highly  scenic  areas  (identified  in  the  resource 
inventory)  are  designated  unsuitable  for  mining.  The 
resource  management  plan  is  a  multidisciplinary  effort, 
obligated  to  protect  environmental  resources,  including 
the  scenic  resource  (FLPMA,  1976). 

Federal  law  requires  that  lands  be  managed  for 
"multiple  use  and  sustained  yield"  (43  CFR  251).  In 
conjunction  with  overall  resource  planning  and  land 
management,  the  BLM  is  required  to  manage  visual 
resources.  Planning  and  decision  making  policy  includes 
provisions  to  minimize  the  visual  impact  of  land-use 
practices.   To  accomplish  this,  the  BLM  has  developed  a 
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system  to  evaluate  and  manage  visual  resources.  The 
visual  resource  management  system  is  applied  to  inventory 
scenic  resources  and  make  land-use  classifications.  The 
methodology  used  to  assess  visual  quality  in  this  study  is 
based  on  part  on  the  BLM  Visual  Resource  Management  (VRM) 
system  (USDI  BLM,  1986).  The  adaptation  and  application 
of  the  BLM  system  for  this  study  is  described  in  the 
following  chapter    (Methodology). 

Although  the  BLM  is  the  primary  managing  agency, 
permitting  and  reclamation  are  primarily  the 
responsibility  of  the  Office  of  Surface  Mining  Reclamation 
and  Enforcement  (OSMRE)  and  state  authorities.  Once 
approved,  the  application  and  plans  serve  as  the 
administrative  means  to  insure  implementation  of 
performance  standards  established  by  SMCRA.  The  plans 
include  detailed  environmental  analysis  and  identify  post 
mining  land-use.  The  plans  also  establish  standards  for 
determining  reclamation   success. 


Evaluating  Reclamation  Success 

The  performance  standards  established  by  SMCRA 
outline  basic  reclamation  requirements  (see  Mined  Land 
Reclamation    subsection    this    chapter).       Beyond    this,    most 
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states  (all  of  those  included  in  this  study)  have 
reclamation  requirements  that  refine  and  augment  those 
established  by  SMCRA  (see  Table  4.01).  SMCRA  defines 
reclamation  as  "those  actions  taken  to  restore  mined  land 
as  required  by  this  chapter  to  a  postmining  land  use 
approved  by  the  regulatory  authority"  (30  CFR  701.5). 
Once  the  mining  and  reclamation  plan  is  approved  by  state 
and  federal  authorities,  and  the  mining  permit  is  issued, 
reclamation  success  is,  theoretically,  based  on  the 
environmental  postmining   land  use. 

Under  the  provisions  of  SMCRA  (Section  509(a))  mine 
operators  must  post  a  reclamation  performance  bond  in  an 
amount  sufficient  to  pay  reclamation  costs  should  the 
operator  fail  to  meet  his  obligations.  In  the  western 
United  States  regulatory  authorities  commonly  set  bonds  as 
high  as  $10,000  per  acre.  The  reclamation  bond  for  large 
mining  operations  may  total  millions  of  dollars.  The  bond 
money  is  released  in  phases  that  correspond  to  the 
operator's  reclamation  costs.  Consequently  reclamation 
success,  in  practice,  is  defined  in  terms  of  bond  release 
criteria.  The  bond  release  phases  outlined  in  SMCRA  are 
as  follows:  Phase  I  -  includes  backfilling,  regarding, 
and  drainage  control  (some  states  include  topsoil 
replacement);  Phase  II  -  includes  revegetation  and 
sedimentation    control;    and    Phase    III    -    completion    of    all 
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mining  and  reclamation  activities  as  specified  in  the 
permit  (in  the  West  this  phase  includes  a  mandatory  10 
year  liability  period  -  SMCRA  Section  519(C) (1-3) ) .  The 
process  of  establishing  specific  bond  release  criteria 
beyond  Phase  I  and  II  (in  some  states  beyond  Phase  I)  is 
still  being  developed  by  state  regulatory  authorities.  In 
the  meantime,  state  and  federal  performance  standards 
(discussed  earlier  in  this  chapter)  form  the  basis  for 
evaluating  reclamation  success  (OTA,  1986). 

While  current  administrative  policy  considers  the 
visual  resource  in  determining  land  use  and  resource 
management  plans,  it  does  not  include  provisions  to 
monitor  or  evaluate  visual  quality  after  reclamation  has 
been  completed.  In  the  following  chapter  (Methodology) 
the  method  and  procedure  used  in  this  study  to  assess  the 
visual  quality  of  rehabilitated  mined  lands  is  described 
in  detail. 
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CHAPTER    III 


METHODOLOGY   AND   PROCEDURE 


Research   Intent 

The  purpose  of  this  study  is  to  assess  the  visual 
quality  of  rehabilitated  surface  coal  mines  in  the  western 
United  States.  Research  methodology  and  procedures 
described   in   this  chapter  address   the  following  questions: 

1)  What  is  the  visual  quality  of 
rehabilitated  mined   lands? 

2)  How  do  factors  within  the 
rehabilitated  landscape  influence 
visual   quality? 

3)  Does  the  visual  quality  of  the 
rehabilitated  landscape  differ 
from  that  of  the  surrounding 
environment? 

The  visual  quality  of  rehabilitated  mined  land  at  six 
surface  coal  mines  in  the  western  United  States  is 
assessed  (see  Figure  1.01).  At  each  of  the  six  sites  the 
visual    quality    of    adjacent    undisturbed    land    is    evaluated 
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for  comparison.  The  method  used  to  measure  visual  quality 
is  an  adaptation  of  the  Visual  Resource  Inventory  process 
developed  and  used  by  the  United  States  Bureau  of  Land 
Management    (USDI   BLM,    1986). 


Operational   Definitions 

To  assist  the  reader  in  understanding  the 
methodology  and  procedures  described  in  this  chapter, 
several  terms  need  clarification.  In  the  context  of  this 
chapter  these  terms  are  defined  as   follows: 


Rehabilitated  Land  -  Lands  that  have  been 
mined  or  otherwise  disturbed  by  mining 
operations  upon  which  primary  reclamation 
activities,  including  slope  stabilization  and 
revegetation  are  complete,  and  current 
activities  are  limited  to  monitoring 
environmental  quality  and  maintenance. 

Adjacent  Undisturbed  Land  -  Lands  adjacent  to 
or  nearby  rehabilitated  mined  lands  evaluated 
in  this  study  upon  which  grazing  frequently 
occurs  and  agricultural,  recreational,  and/or 
rural   residential   use  sometimes  occurs. 


Methodology 

The    methodology    described    below    is    supported    by 
extensive    informal    interviews.       From    the    beginning,    this 
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study  has  relied  on  the  expertise  and  suggestions  of 
professionals  in  the  field  of  mined-land  reclamation  and 
related  fields.  Background,  study  site  selection, 
methodology  and  procedure,  analysis,  observations,  and 
conclusions  all  incorporate  information  collected  through 
personal  interviews.  Individual  references  are  included 
in  Appendix  A. 


BLM  Visual  Resource  Methodology 

The  Bureau  of  Land  Management  (BLM)  uses  a  visual 
resource  inventory  process  to  assess  scenic  values.  The 
BLM  inventory  process  includes  a  scenic  quality  evaluation 
and  also  measures  visibility  and  public  sensitivity.  BLM 
lands  are  assigned  to  one  of  four  visual  resource 
inventory  classes  based  on  these  three  factors.  Four 
visual  resource  inventory  classifications  represent 
relative  levels  of  scenic  quality.  Class  IV  inventory 
designation  indicates  low  scenic  quality;  Class  III  — 
moderate  scenic  value.  Class  I  and  II  designations 
represent  the  highest  scenic  values.  The  visual  resource 
inventory  class  designations  are  considered  in  the  area 
Resource  Management  Plan  (see  Chapter  II,  Administration 
subsection)  and  become  the  basis  for  visual  resource 
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management  classes.  Management  objectives  which  determine 
land  and  resource  use  are  established  for  each  visual 
resource  management  class. 


Applicability  of  BLM  Visual  Resource  Methodology 

A  modified  form  of  the  Bureau  of  Land  Management 
Visual  Resource  Inventory  process  is  used  to  measure 
visual  quality  in  this  study.  Several  factors  make  this 
method  appropriate.  First,  with  one  exception  the  BLM  has 
management  and/or  advisory  responsibility  for  all  the 
lands  evaluated  in  this  study  (30  CFR  750.6,  25  CFR  216.7, 
Chapter  I).  The  BLM  owns  the  surface  and/or  subsurface 
mineral  rights  to  four  of  the  study  sites;  others  included 
are  on  Indian  tribal  lands  or  privately  owned.  Therefore, 
reference  can  be  made  to  the  Visual  Resource  Inventory 
and/or  Visual  Resource  Management  class  designations 
previously  assigned  to  the  areas  where  the  study  sites  are 
located  (see  Chapter  IV,  Table  4.02).  In  addition,  the 
BLM  Visual  Resource  Management  methodology  was  developed 
to  meet  land  management  needs  in  the  western  United 
States,  where  vast,  open,  and  sparsely  populated  lands  are 
primarily  used  for  grazing.  Other  methods,  such  as  those 
developed  by  the  USDA  Forest  Service  to  manage 
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predominantly  forested  lands,  or  the  Soil  Conservation 
Service  Policies  which  focuses  on  countryside  or  suburban 
landscapes,  are  less  suited  to  this  study.  Likewise, 
methods  that  measure  viewer  perceptions  are  more  valuable 
in  visually  sensitive  areas,  recreation  areas,  or  areas 
more  densely  populated.  And  finally,  because  the  BLM 
methodology  has  such  widespread  application  in  the  West 
(see  Chapter  II,  Administration  subsection),  new 
information   about   its  effectiveness   is   also  of  value. 


Visual   Resource   Inventory   Process 

The  scenic  quality  evaluation  is  the  first  step  in 
the  BLM  visual  resource  inventory  process  and  is  used 
(with  some  modification)  to  measure  the  visual  quality  of 
the  sites  evaluated  in  this  study.  During  the  visual 
resource  inventory  process  scenic  quality  is  determined 
using  seven  key  factors:  landform,  vegetation,  water, 
color,  adjacent  scenery,  scarcity  and  cultural 
modifications  (Figures  3.01  and  3.02).  For  every  area 
evaluated  each  of  the  key  factors  within  the  landscape  is 
rated  relative  to  similar  features  within  the 
physiographic  province  (Figures  3.03  and  3.04). 
Geologists     and  geographers     have     subdivided     the     United 
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FIGURE    3.01:        BLM    Visual    Resource    Inventory    Rating 
Criteria    (Source:      USDI   BLM,    1986). 


38 


SCENIC  QUALITY 

INVENTORY  AND  BWLUAT10N  CHART 
key  factors                  rating  criteria  and  score 

landform 

•r,::"r 5 

ifiliriarini   aroaional 

■a  ana  and   (haaa  of 

landfona:    or   d.tail 
liatitH  mlRk  ar. 

3 

foothill*,    or    flat 
laadacapa   feature*. 

1 

vegetation 

*  variaty  af  *•..•  ta- 
li** !?»•!  •• 

5 

*oa*    .ariaty   af 

••■alalia*,    *„(    uniy 

tffaW. 

3 

Littla   or   ao 

1 

water 

Claar  and  el. an 
aaoaarini,   (till, 

in    (•>•    landacapa.         c 

in   (ha    laadtcaaa. 

3 

oreaent ,    but  ant 

0 

color 

Rich    color   coabina- 

»md   color;  or 

DM    Mil,    rock, 

M    >nn    rialda.             5 

Son*    .manner   u 

and   contraat    af    [hi 
Mil,    rock,    and   ••■«- 

:.:,",'":;:_„.   3 

1 

influence  of 
adjacent 
scenery 

s 

Adjacent    .canary 
evarall   aiawal 

3 

Adjacent    acinar? 
overall   vieael 

0 

scarcity 

Or.,    gl   a   kind;   or 

or    -«ry   rara   within 

chanci    (or   lacaptional 
-"•HI.   «   -'I-      i/ 

;;;■"  vi"in«'   5+ 

3 

••(■int.    but 
fairly   ceaeaon 
■rithin    cm 
ratten. 

1 

cultural 
modifications 

Modification!  add 

variaty   whllt   proawcloi 
vlaua.1    hamuli  y. 

2 

htodlf  Icatlooa  add 

and    introduce   no 

0 

Modification*   add 
variety  but   ara 
»*ry   dlecordaot   aad 

-4 

INSTRUCTIONS 

Fvrjeaa:      Ta   rata    the   vleeal   duality 


all  »U«  laada  an  raiad  I«t  i(ni< 
••!«•■  *1»  rata  adjat.nl  or  LU 
■iailint   ■»IU>   laMa   oitaia   »e 


1    I.I1..U    leu 


|  fttaltty:     lata 


of  wm,   eidaliant, 


f'r-M.i-af.Cr. 


SCENIC 
QUALITY 

A  =  19  or  more 
B  =   12-18 
C  ■  1 1  or  less 
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FIGURE    3.03:       BLM    Scenic    Quality    Field    Inventory    Form 
(Source:       USDI    BLM,    1986). 
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States  into  areas  called  physiographic  provinces,  each  of 
which  has  characteristic  landforms  (Fenneman,  1931;  Hunt, 
1967;  Bailey,  1978).  In  the  continental  United  States 
more  than  80  such  subdivisions  are  recognized;  but  for 
simplification  they  have  been  grouped  together  into  24 
major  provinces  (Figure  3.05). 


Site  Selection 

The  six  sites  evaluated  in  this  study  represent  the 
broad  range  of  conditions  that  affect  surface  mining 
operations  in  the  western  United  States.  Not  only  in 
terms  of  reclamation  and  environmental  factors,  but 
administrative  and  regulatory  conditions  as  well.  Five 
physiographic  provinces,  each  with  distinctive  landforms 
and  unique  environmental  characteristics  are  represented 
by  the  sites  selected  (Figure  3.05).  In  terms  of  resource 
development,  the  mine  sites  evaluated  are  located  in  the 
Rocky  Mountain  and  Northern  Great  Plains  Mining  provinces 
(Figure  2.01)  and  represent  three  of  the  five  western  coal 
producing  regions  (Figure  1.01).  With  regard  to 
administrative  control,  the  sites  are  located  in  four 
western  states.  The  sites  chosen  for  this  study  also 
reflect  a  variety  of  ownership  conditions  —  from  private 
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surface  and  subsurface  ownership  to  entirely  public 
lands,  as  well  as  split  estate  lands  and  Indian  tribal 
lands.  Site  selection  is  also  based  on  the 
recommendations  of  Bureau  of  Land  Management  personnel 
and/or  professionals  in  the  mining  industry.  In  addition, 
corporate  enthusiasm  and  willingness  to  participate  are 
essential  prerequisites  to  selection.  Lastly,  each  of  the 
six  mine  sites  possess  rehabilitated  lands  of  sufficient 
age,  amount  and  diversity  to  make  an  overall  assessment  of 
visual  quality. 

Rehabilitated  land  and  adjacent  undisturbed  land  is 
evaluated  at  each  of  the  six  surface  coal  mines  selected 
for  this  study.  Each  mine  site  includes  hundreds  of  acres 
of  rehabilitated  land  and  is  usually  surrounded  by 
undisturbed  land.  The  selection  of  representative  tracts 
of  rehabilitated  and  undisturbed  lands  to  evaluate  is 
based  on  several  factors.  First,  the  rehabilitated  lands 
evaluated  are  generally  vast  enough  to  allow  unobstructed 
views  of  the  landscape.  Time  of  rehabilitation  is  also  a 
consideration.  All  six  of  the  mine  sites  contain 
rehabilitated  lands  ranging  in  maturity  from  those 
established  during  the  mid-1970's,  to  tracts  seeded  within 
the  past  few  months.  Visual  quality  was  measured  in  areas 
no  less  than  two  years  old  and  no  greater  than  twelve.  At 
each  mine  site  the  location  of  rehabilitated  tracts  and 
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the  conditions  that  surround  them  are  determined  by  the 
sequence  of  mining  operations.  Several  rehabilitated 
areas  located  throughout  the  site,  preferably  some 
distance  from  mining  operations,  and  ideally,  adjacent  to 
undisturbed  land  are  inventoried  at  each  site.  Generally, 
the  areas  selected  represent  the  overall  visual  quality  of 
rehabilitated  lands  at  the  site.  Selections  are  also 
based  on  the  guidance  and  recommendations  of  specialists 
familiar  with  the  rehabilitated  landscapes  considered. 

In  addition,  at  each  of  the  six  study  sites, 
undisturbed  lands  adjacent  to  the  permit  area  are 
evaluated  for  reference.  Selection  of "  undisturbed  land  is 
based  on  several  criteria.  Resemblance  to  the  premining 
landscape  is  one  of  the  most  important  considerations. 
Proximity  to  rehabilitated  areas  is  another  important 
factor.  In  cases  where  mining  operations  involve  several 
different  recognizable  ecotypes,  each  ecotype  is 
represented  in  the  selection.  Where  land  use  includes 
activities  other  than  grazing,  such  as  farming  or  rural 
residential,  those  uses  are  represented  as  well.  However, 
the  lands  that  surround  the  mine  sites  included  in  this 
study  are  almost  exclusively  open  rangelands.  Because  of 
this,  accessibility  occasionally  limits  the  selection 
process. 
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Procedure 

The  procedures  developed  to  assess  visual  quality 
address  three  major  considerations:  1)  legal  performance 
standards;  2)  reclamation  goals  and  objectives;  and 
3)  resultant  visual  quality.  Following  site  selection 
research  activities  focus  on  the  investigation  of  these 
three  topics. 

Only  after  legal  obligations  and  reclamation 
objectives  are  identified  can  visual  quality  be  fairly 
assessed.  Legal  performance  standards  are  established  by 
federal  and  state  laws  (see  Chapter  II,  Legislation 
subsection).  For  each  of  the  four  states  included  in  this 
study,  the  standards  that  have  the  greatest  impact  on  the 
visual  resource  are  identified  and  compared.  A  review  of 
federal  standards  is  included  as  well  (see  Chapter  IV, 
Table  4.01).  Reclamation  goals  and  objectives  are  defined 
in  the  permit  application  and  reclamation  plans  for  each 
of  the  six  mines  evaluated  in  this  study.  Therefore, 
research  procedure  also  includes  a  review  of  those 
documents  (Table  4.01). 

Before  visual  resources  are  inventoried,  area 
reconnaissance  and  review  of  the  literature  (Fenneman, 
1931;  Hunt,  1967;  and  Bailey,  1978)  are  conducted  to 
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establish  familiarity  with  the  landforms  and  attributes  of 
the  physiographic  province.  The  aesthetic  character  of 
the  physiographic  province  is  the  frame  of  reference  used 
to  judge  and  rate  the  visual  quality  of  the  rehabilitated 
landscape.  If  visual  resource  inventory  and/or  management 
classes  have  been  designated  by  the  BLM  they  are  reviewed 
as  well  (see  Chapter  IV,  Table  4.02).  Once  these 
procedures  are  completed  visual  resource  inventory  data  is 
collected  at  each  study  site. 


Data  collection  and  sampling 

The  visual  quality  of  selected  rehabilitated  land 
and  adjacent  undisturbed  land  is  evaluated  at  each  site. 
The  BLM  Scenic  Quality  Inventory  and  Evaluation  process 
described  earlier  in  this  chapter  is  used  to  measure 
visual  quality.  For  each  of  the  seven  landscape  factors 
listed  (Figure  3.01)  numerical  ratings  are  assigned  based 
on  established  criteria  (Figure  3.02).  A  narrative 
description  (see  Appendix  B)  and  photographic 
documentation  accompany  the  inventory. 

The  visual  resource  inventory  process  took  place 
during  June,  July,  and  August  of  1988.  The  inventory  data 
was  generally  collected  during  early  morning  or  late 
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afternoon  hours.   All  visual  resource  inventory  ratings 
were  made  by  the  author. 

During  initial  investigations  at  the  first  study 
site  the  procedures  and  methodology  were  adapted  to 
accommodate  actual  site  conditions.  Site  reconnaissance 
revealed  that  the  age,  location  and  quality  of 
rehabilitated  land  varies  somewhat  within  the  permit  area. 
Likewise,  the  visual  character  of  adjacent  undisturbed 
land  varies  slightly  depending  on  location,  orientation, 
elevation,  etc.  Therefore,  to  best  represent  the  overall 
visual  character  of  the  landscape,  three  tracts  of 
rehabilitated  land  and  three  areas  of  adjacent  undisturbed 
land  are  sampled  at  each  study  site.  (At  the  third  study 
site  only  two  undisturbed  areas  were  evaluated.) 


Adaptation  of  BLM  scenic  quality  inventory 
process  to  study  conditions 

Originally  the  Scenic  Quality  Inventory  and 
Evaluation  Chart  (Figure  3.02)  was  used  to  record  visual 
quality.  During  evaluations  at  the  first  study  site  the 
scoring  process  and  rating  criteria  were  modified. 

Based  on  data  collected  at  the  first  inventory  area 
the  rating  scales  have  been  refined  to  include  additional 
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levels  of  scenic  quality.  Whole  number  ratings  do  not 
adequately  represent  the  aesthetic  diversity  present  in 
the  landscape.  Therefore,  plus  and  minus  increments, 
equivalent  to  half  of  a  whole  number  are  included  (Figure 
3.07) . 

In  addition,  the  rating  criteria  applicable  to  the 
third  landscape  factor,  Water,  have  been  expanded. 
Flowing  or  standing  water  is  rarely  encountered  in  the 
environments  studied.  With  few  exceptions,  streams  are 
ephemeral  and  puddles  and  ponds  quickly  disappear  under 
the  intense  western  sun.  The  presence  of  water,  however, 
is  signaled  by  brilliant  green  swaths  and  diverse 
erosional  patterns  in  the  midst  of  otherwise  scorched  and 
barren  landscapes.  The  contrast  is  unmistakable  and  in 
this  setting,  the  suggestion  of  water  has  a  visual  impact 
as  powerful  or  more  dramatic  than  water  in  the  usual  form 
(see  Figure  3.11).  Consequently,  the  rating  criteria  for 
Water  has  been  broadened  to  include  the  evidence  or 
suggestion  of  water  as  described  above. 

The  purpose  of  this  study  is  to  assess  the  inherent 
visual  quality  or  essential  aesthetic  character  of  the 
rehabilitated  landscape.  In  the  West  rejuvenation  of  the 
landscape  may  take  decades  or  even  hundreds  of  years. 
Mining  and  production  activities  currently  take  place  at 
five  of  the  six  surface  mines  studied.    By  law, 
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rehabilitation  is  contemporaneous  with  mining  (SMCRA, 
Section  515(b) (16) )  .  Evidence  of  mining  operations  is 
often  present  in  the  scenery  adjacent  to  rehabilitated 
areas.  Cultural  modifications,  such  as  drill  rows, 
irrigation  equipment,  monitoring  devices,  haul  roads, 
machinery,  and  fencing  are  also  encountered.  Although 
presently  quite  distinctive,  the  influence  of  these 
factors  on  the  visual  quality  of  the  landscape  is,  for  the 
most  part,  temporary  rather  than  long-term  or  permanent. 
Therefore,  in  scoring  the  Influence  of  Adjacent  Scenery 
and  Cultural  Modification  factors,  ratings  are  based  on 
permanent  landscape  features  only. 

Finally,  Scarcity,  the  factor  that  measures 
distinctive  or  especially  memorable  landscapes  has  been 
adapted  for  the  rehabilitated  environment.  Normally,  high 
scores  in  terms  of  scarcity  are  assigned  to  landscapes 
that  possess  unique  scenic  qualities  not  measured  by  the 
other  six  factors.  In  reference  to  disturbed  or 
rehabilitated  land,  however,  scarcity  cannot  always  be 
equated  with  high  visual  quality.  Severely  overgrazed 
land,  clearcut  areas,  landfills,  and  abandoned  mines,  for 
example,  may  be  scarce  or  unique  within  the  region,  yet 
obviously  discordant.  Therefore,  zero  and  negative  score 
values  are  added  to  the  range  of  possible  scores  for 
Scarcity. 
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Limitations  of  the  Study 

The  methodology  and  procedures  described  above  are 
used  to  assess  the  visual  quality  of  rehabilitated  land  at 
six  surface  coal  mines  in  the  western  United  States.  The 
assessment  method  is  based  on  the  measurement  of  features 
within  the  landscape.  Yet  visual  quality  --  the 
appearance  or  aesthetic  character  of  the  landscape — 
encompasses  much  more  than  the  quantifiable  values 
assigned  to  elements  within  the  landscape.  In  addition, 
visual  quality,  whether  measured  in  terms  of  constituent 
parts  or  assessed  as  an  integrated  whole,  is  also  a 
function  of  observer  participation. 

Both  the  landscape  and  the  observer  are  dynamic  and 
mutable  forces.  The  landscape  is  perpetually  in  flux: 
from  moment  to  moment  as  sky,  sun,  and  weather  create 
transient  displays;  from  day  to  day  as  seasonal  variations 
are  reflected;  and  from  year  to  year  as  decades  and 
millennia  pass  and  forces  shape  and  reshape  the  face  of 
the  earth.  And,  so  too  with  the  observer.  The  landscape 
we  perceive  is  a  reflection  of  our  understanding,  mood, 
background,  education,  and  experience.  Human  needs  and 
desires  change  —  just  as  landscapes  change.   As  we  move 
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through  the  landscape  our  perceptions  change.  So  that  in 
essence,  both  the  landscape  and  the  observer  represent  a 
momentary  experience  —  not  an  objective  measurable 
reality. 

Researchers  acknowledge  these  limitations  and  at  the 
same  time  recognize  that  landscape  architects,  reclamation 
specialists,  land  planners,  and  decision  makers  must  be 
able  to  assess  aesthetic  values  so  that  they  can  be 
properly  considered  in  land-use  planning  and  resource 
development.  In  practice,  professionals  rely  on  methods 
and  procedures  like  those  described  in  this  chapter  to 
manage  the  visual  resource. 

How  then  can  the  limitations  be  surmounted?  If 
the  time  and  financial  resources  were  available,  a  large 
sample  size,  and  multiple  observers  and  observations  would 
increase  the  certainty  and  consistency  of  this  assessment, 
and  others  like  it.  Extensive  research  parameters, 
however,  are  beyond  the  scope  of  this  study  and  complete 
exploration  of  the  topic  is  left  to  future  studies. 
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Study  Sites 

Study  Site  One 

The  first  study  site  is  located  within  the  Navajo 
Section  of  the  Colorado  Plateau  Province  (Figure  3.06). 
In  the  eastern  part  of  the  Navajo  Section  the  San  Juan 
mountains  to  the  North,  the  Chuska  Mountains  along  the 
Arizona  and  New  Mexico  border,  and  the  San  Pedro  and  Zuni 
mountains  to  the  east  and  south  form  the  San  Juan  Basin. 
Structurally,  the  basin  resembles  a  series  of  stacked 
saucers  that  become  increasingly  smaller  towards  the  top, 
where  Tertiary  and  late  Cutaceous  coal-bearing  formations 
outcrop.  In  contrast  to  the  highly  dissected  plateaus, 
deep  meandering  canyons,  steep  slopes  and  colorful  cliffs 
that  characterize  the  greater  plateau  province,  the  San 
Juan  Basin  contains  broad  flat  shaley  formations 
separated  by  low  cuestas  and  sandstone  outcrops.  Bad 
lands,  dry  washes  (arroyos),  walled  canyons,  horizontal 
rock  terraces  and  escarpments,  and  the  mesas  and  mountains 
that  fringe  the  basin  are  the  most  distinctive  landscape 
features  (Hunt,  1967). 
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Study  Sites 


FIGURE  3.06:  Physiographic  Map  of  the  Western  United 
States  (Source:  Physiography  of  the  United  States,  Hunt, 
1967). 
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Landform 

The  landscape  that  surrounds  the  study  site  is 
typical  of  the  greater  basin  area.  To  the  north  and  west, 
distant  mesas,  buttes  and  mountains  form  simple  horizontal 
masses  that  frame  views  within  the  study  area.  To  the 
south,  the  San  Juan  River  terraces  and  stark  embankment 
dominate  the  scenery.  These  distant  views,  with 
occasional  rock  outcrops,  hogback  formations,  resistent 
buttes,  and  the  green  flood  plain,  are  the  elements  that 
create  variety  in  the  distant  landscape.  The  most 
conspicuous  aspect  of  the  landscape,  however,  is  the 
uniformly  flat  topography  (Figure  3.07).  To  this,  bare 
sandstone  surface  formations,  pale  soil,  and  the  dry, 
sandy  arroyo  add  subtle  complexity.  Gentle  slopes  and 
elevation  gains  occasionally  allow  panoramic  views  of  the 
study  area.  Outstanding  topographical  features,  such  as 
colorful  badlands,  massive  rock  outcrops,  and  mesa  faces, 
which  are  common  in  other  areas  of  the  basin,  are  not 
encountered  within  or  immediately  adjacent  to  the  permit 
area. 
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FIGURE  3.07;   Study  Site  One,  Rehabilitated  and  Undist- 
urbed Land  (photo  by  author,  1988). 
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Vegetation 

Like  the  landform,  the  vegetation  in  the  area  is 
also  relatively  uniform  and  nondistinct.  The  vegetation 
type  belongs  to  the  Grama -Gal leta  ecoregion  classification 
(Bailey,  1978).  Salt  tolerant  species,  such  as  Sporobolus 
airoides  (alkali  sacaton),  Hilaria  jamesii  (galleta), 
Oryzopois  hymenoides  (Indian  rice  grass),  Gutierrezia 
sarothrae  (broom  snakeweed),  and  Atriplex  sp.  (four-wing 
saltbush  and  shadscale)  predominate.  The  arroyo  hosts 
the  most  green  shrubby  forms.  Around  the  arroyo 
Sarcobatus  vermiculatus  (grease  wood),  Tamerix  pentundra 
(saltcedar  tamarisk)  and  Gutierrezia  sarothrae  cluster. 
Wildlife,  including  jackrabbits,  birds  and  lizards  gather 
around  the  arroyo  as  well. 

The  reader  should  note  that  conditions  during  the 
evaluation  period  (summer,  1988)  were  extremely  dry.  In 
any  year,  however,  the  intense  heat  of  the  desert  sun  is 
inescapable;  and  as  the  sun  rises,  the  flat,  baked, 
spartan  appearance  of  the  landscape  is  exaggerated. 


Rehabilitated  landscape 

The  rehabilitated  land  at  the  study  site  conforms  in 
quality  and  character  to  the  standards  dictated  by  New 
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Mexico  state  and  Federal  reclamation  laws  (Table  4.01). 

Consequently,  the  topography  is  uniformly  smooth, 
gently  undulating  or  nearly  flat.  Where  pre-existing 
landform  and  mining  operations  provide  sufficient  amounts 
of  overburden,  the  material  is  regraded  into  large  mounded 
hills  with  slopes  that  carefully  blend  into  off-site 
contours. 

In  keeping  with  the  declared  post  mining  land-use 
(grazing),  native  forage  species  dominate  the  vegetation 
mix.  Some  of  the  most  noticeable  species  include: 
Sporobolus  cryptandrus  (sand  dropseed) ,  A  triplex  canascens 
(four-wing  saltbush),  Sporobolus  airoides,  Hilaria  jamesii 
and  Oryzopsis  hymenoides.  The  appearance  and  diversity  of 
the  vegetation  vary  somewhat  depending  on  the  length  of 
time  since  seeding  (maturity) .  The  seed  mix  has  been 
adjusted  and  refined  since  the  first  revegetation 
efforts.  Although  density  appears  to  be  relatively 
uniform  throughout  the  site,  the  thick  green  appearance  of 
more  recent  reclamation  (often  due  to  Salsola  kali 
[russian  thistle])  is  gradually  replaced  by  sparser 
grasses  and  greater  differentiation  as  the  vegetation 
matures. 

The  otherwise  uninterrupted  line  of  the  landform  is 
occasionally  broken  by  rockpiles  constructed  for  wildlife 
habitat.   The  placement,  size  and  configuration  of  the 
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rock  piles  appears  random,  but  their  presence  is  fairly 
significant  given  the  monotony  of  the  surrounding 
landform.  The  wildlife  observed  at  this  site, 
incidentally,  was  seen  in  close  proximity  to  these 
constructs. 

In  addition,  cobbles  have  been  spread  in  some  areas 
to  mimic  off-site  surface  texture.  The  technique  is 
employed  in  visually  sensitive  areas  along  major  roads 
where  rehabilitated  land  is  directly  adjacent  to 
undisturbed   land.      Contrast   is  minimized. 

Run-off  and  sedimentation  control  requirements 
"necessarily  prevent  the  reconstruction  of  desert  arroyos. 
Because  precipitation  in  the  area  is  limited, 
reconstructed  drainage  ways  are  rare  or  inconspicuous.  At 
this  study  site,  however,  one  major  drainage  diversion  has 
been  constructed.  The  appearance  and  configuration  of  the 
diversion  is  a  reflection  of  state  and  federal  engineering 
standards.  Its  dimensions  are  dictated  by  100  year  storm 
flood  potential,  and  it  is  therefore  much  wider  and  more 
uniform  than  the  desert  arroyo.  Much  of  the  interior 
surface  is  lined  with  erosion  control  materials.  The 
diversion  bisects  the  site  and  is  surrounded  by  mining 
operations.  Even  during  the  drought-like  conditions 
experienced  as  this  evaluation  was  being  conducted,  green 
vegetation   thrives  around   the  diversion. 
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The  coal  mined  at  this  site  is  used  nearby  to 
generate  electricity.  Consequently  power  lines  and  poles 
are  noticeable  both  on  and  off  the  mine  site.  Because  the 
landscape  is  treeless  and  overwhelmingly  flat  these 
elements  are  quite  distinctive. 


Study  Site  Two 

The  second  study  site  is  located  on  Navajo  tribal 
lands  approximately  30  miles  south  of  the  first  study 
site  and  shares  many  of  the  scenic  attributes  described 
above.  Rehabilitation  at  this  site  is  complicated  by 
harsh  environmental  conditions.  Average  annual 
precipitation  amounts  to  six  inches  and  is  sometimes  as 
low  as  two.  Badlands,  sandstone  escarpments  and  dry, 
sandy  washes  predominate.  Grassland  vegetation  is  sparse; 
in  many  places  cover  does  not  exceed  five  percent,  and  top 
soil  is  minimal.  In  addition,  much  of  the  range  land  has 
been  severely  over-grazed  and  desirable  forage  species 
eliminated. 

The  permit  area  covers  approximately  16,867  acres 
and  consequently  encompasses  a  broad  range  of  scenic 
elements.  Examples  of  some  of  the  region's  most 
distinctive  landforms  are  found  adjacent  to  or  in  close 
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proximity  to  rehabilitated  areas.  Highly  eroded  shale  and 
sandstone  badlands,  ranging  in  color  from  charcoal  and 
white  neutrals  to  earthy  pastels  offer  striking  contrast 
to  the  flat  parched  grasslands.  From  some  vantage  points 
huge  resistent  rock  masses  dominate  the  mesa.  Vegetation 
in  the  badlands  is  limited  to  isolated  forms  struggling 
alongside  bare  rills  and  gullies.  Elsewhere  vegetation  is 
meager,  except  along  the  arroyos  where  riots  of  green 
feathery  forms  cling. 

In  addition  to  natural  diversity,  the  landscape  at 
this  study  site  is  significantly  influenced  by  cultural 
patterns.  Most  notable  are  the  large  green  geometric 
displays  created  by  irrigated  crops.  The  arched 
transmission  lines  that  rhythmically  punctuate  the 
landscape  in  every  direction  are  hardly  less  noticeable. 
In  the  background,  the  homes  and  trappings  of  native 
Navajos  seem  to  grow  out  of  or  dissolve  into  the  broad 
flat  mesa  top. 


Vegetation 

Vegetation  native  to  the  study  includes  many  salt 
and  drought  tolerant  species.  Shrubs  include  Atriplex 
sp.  and  Chrysothamnus    sp.  (rabbitbush);  Atriplex 
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confertifolia  (shadscale)  dominates.  Dominant  grasses  are 
warm  season  varieties,  Hillaria  jamesii  (galleta) ,  and 
Sporobolus  airoides  (alkali  sacaton)  included.  Oryzopsis 
hymenoides  (indian  rice  grass)  is  the  only  cool  season 
grass  of  significance.  Forbs  include  Salsola  kali 
(russian  t h i s 1 1 e/ t umb 1  ewe ed )  and  Sphaeralcea 
grossulariaefolia  (globe  mallow) .  Since  the  primary  post 
mining  land  use  at  the  study  site  is  rangeland,  many  of 
the  plant  species  noted  above  are  established  on  the 
rehabilitated  land.  Among  the  most  apparent  are: 
Sporobolus  cyrptandus  (sand  dropseed)  ,  Agropyran  smithii 
(western  wheatgrass),  Atrlplex  canascens  (four-wing 
saltbush),  Bromus  tectorum  ( cheatgrass )  ,  Oryzopsis 
hymenoides  and  Salsola  kali . 


Rehabilitated  land 

The  rehabilitated  parcels  evaluated  at  this  site 
range  in  size,  maturity  and  location,  but  exhibit  similar 
visual  quality.  The  oldest  benefit  from  mature  green 
vegetation  (four-wing  saltbush  and  saltcedar  tamerisk), 
and  patterns  created  by  bare  soil,  surface  runoff  and 
species  differentiation.  Wildlife  (coyote,  jackrabbits, 
birds)     also     enhance     the     landscape's     character. 
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Rehabilitated  land  in  some  areas  is  directly  adjacent  to 
undisturbed  land  and  quite  expansive.  In  those  areas  it 
is  sometimes  difficult  to  distinguish  between  the 
rehabilitated  land  and  the  rangeland  it  borders.  Furrows 
and  dikes  that  were  once  favored  as  erosion  control 
measures,  ring  the  slopes  and  identify  the  rehabilitated 
land.  Throughout  the  site,  rehabilitated  land  has  a  bold, 
simple  curvilinear  quality.  On  this,  dry  straw  colors  are 
sometimes  striated  with  pale  olive  drifts.  The  visual 
quality  of  the  prominent  yet  gently  sloping  rehabilitated 
hillsides  benefits  from  the  multifaceted  scenery  off  site. 


Study  Site  Three 

In  central  and  south  central  Wyoming  the  Wyoming 
Basin  interrupts  the  middle  and  southern  Rocky  Mountains 
(Figure  3.06).  The  plains  between  the  Laramie  and  Bighorn 
Mountains  connect  the  Wyoming  Basin  to  the  Great  Plains 
Province  to  the  east.  Similarly,  to  the  west,  near  the 
Vintah  Mountains,  the  basin  is  continuous  with  the 
Colorado  Plateau  Province.  In  entirety  the  Wyoming  Basin 
covers  approximately  42,300  square  miles  (Bailey,  1978). 
Surrounding  mountain  ranges,  linear  uplifts  and  isolated 
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mountains  within,  divide  the  Wyoming  Basin  Province  into 
several  distinct  sub-basins. 

The  third  study  site  is  located  in  the  Hanna  Basin. 
The  Shirley  and  Freezeout  Mountains  on  the  north,  Sierra 
Madre  and  Medicine  Bow  Mountains  on  the  south,  and  the 
Rawlins  Uplift  to  the  west  enclose  this  part  of  the 
province.  Topographically,  the  area  is  characterized  by 
flat  to  gently  rolling  plains,  with  exposed,  steeply 
dipping  outcrops  (hogbacks)  and  numerous  elongated 
parallel  ridges.  Predominating  in  the  north  and  central 
part  of  the  basin  are  hogback  ridges  and  rugged  broken 
terrain  bisected  by  numerous  drainages  (breaks).  In  the 
south  and  southeast,  gently  rolling  topography  with 
elongated  parallel  ridges  dominates.  Two  perennial 
streams  and  smaller  intermittent  streams  flow  through  the 
basin.   The  majority  are  narrow  and  deeply  incised. 


Undisturbed  Landscape 

In  the  study  area,  upland  sage  brush-grass 
(Sagebrush-Wheatgrass  ecoregion  [Bailey,  1978])  is  the 
dominant  vegetation  type.  Artemisia  tridentata  (big 
sagebrush),  Crysothamnus  vicidiflorus  (douglas 
rabbitbush),    Atriplex    conferti folia     (shadscale),     and 
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Symphoricarpos  occidentalis  (western  snowberry)  are  the 
primary  overstory  species.  The  perennial  grass  understory 
includes  Agropyron  sp.,  Oryzopsis  hymenoides ,  and  Stipa 
sp.  (needlegrass) .  Along  the  draws  and  drainages,  and  in 
the  wet  bottomlands  the  sagebrush  grows  largest  and 
vegetative  productivity  is  highest.  Where  salinity  is 
high,  Sarcobatus  vermiculatus  (black  greasewood) ,  Sitanion 
hystrix  (bottlebrush  squirrel  tail),  and  Elymus  cinerus 
(wild  rye)  are  also  common.  In  the  steep  rocky  (rough 
break)  areas,  shrubs  are  widely  dispersed  and  the  grass 
understory  is  sparse.  Artemisia  tridentata  in  combination 
with  Atriplex  species  dominates,  but  barren  areas  are 
common . 

The  undisturbed  areas  evaluated  exemplify  the 
various  vegetative  and  topographical  types  outlined  above. 
The  rough  break  landscape  is  rugged  and  complex — 
horizontal,  but  not  flat,  rather  pleated  or  folded. 
Crumbling  blocks  of  stacked  sandstone  interspersed  with 
sparse  vegetation  cover  the  ridges.  The  vegetation, 
although  low  (usually  no  more  than  knee  high)  is 
relatively  woody.  The  best  specimens  (greenish,  tallest, 
and  thickest)  are  found  wherever  moisture  collects.  The 
rocks,  the  shrubs,  the  grasses  and  soil  create  a 
kaleidoscope  of  colors,  textures,  and  forms.  The  ridges 
are    highly    visible    and    the    foreground    captivating,    such 
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that  adjacent  scenery  is  hardly  noticed.  In  contrast,  the 
upland  sage/grass  area  evaluated,  revels  with  panoramic 
views.  This  landscape  resembles  a  great  sea  of  sage. 
Distinctly  lush  bands  of  vegetation  sweep  the  drainage 
ways,  creating  great  swirling  patterns  that  are  only 
occasionally  interrupted  by  rocky  or  ridged  masses. 
Wildlife  (pronghorn  antelope,  rabbits,  birds)  is  abundant 
and  frequently  gathers  where  moisture  gathers  —  near 
small  sheltered  ponds.  The  views  are  unrestrained  by 
man's  imprint.  The  roads  and  rail,  and  powerlines  which 
accompany  them,  go  unnoticed. 


Rehabilitated  landscape 

In  areas  of  recent  rehabilitation,  thick  grasslands 
replace  the  sage  seas.  The  revegetation  seed  mix  reflects 
an  emphasis  on  grass  and  browse  species  appropriate  for 
cattle  and  wildlife.  Grasses  comprise  approximately  70 
percent  of  the  mixture;  Agropyron  species  (wheatgrasses) 
predominate.  The  major  species  seeded  include:  Agropyron 
smithii  (western),  Agropyron  dasystachyum  (thick  spike), 
Agropyron  spicatum  (bluebunch),  Agropyron  trachycaulum 
(slender)  and  Agropyron  intermediate  (intermediate).  To 
this  Oryzopsis  hymenoides   is  added.   On  parcels  of  greater 
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maturity,  pale  green  Atriplex  species  thrive  above  the 
grasses.  Atriplex  canascens  and  Atriplex  cenferti folia 
are  the  major  shrub  species  seeded.  Vegetation  is  thick 
and  uniform  throughout  most  of  the  site.  Bare  soil  is 
minimal.  Among  the  species  noticed  are:  Oryzopsis 
hymenoides ,  Agropyron  cristatum  (crested  wheatgrass)  and 
Agropyron  trachycaulum,  Atriplex  sp.  and  Sitanion  hystrix 
(bottlebrush  squirrel  tail). 

Rehabilitated  land  at  the  site  fills  gaps  between 
hogbacks  and  rough  break  ridges.  The  edge  where  maturing 
vegetation  meets  the  undisturbed  ridge  line  becomes 
diffuse  over  time.  The  natural  thickening  of  vegetation 
on  north  facing  slopes  emphasizes  the  folded  land  forms. 
The  rehabilitated  land,  although  flat  or  gently  sloping, 
has  a  subtle  overlapping  or  seesaw  quality.  Throughout 
the  site  boulders  have  been  piled  to  replace  the  rocky 
habitats  displaced  by  gently  rolling  grasslands.  These 
rock  deposits  are  large  enough  to  provide  cover  for  non- 
burrowing  animals  and  high  enough  for  roosting  and  nesting 
habitat.  In  one  instance  a  highwall  segment  has  been 
preserved  which  resembles  premining  landforms  and  provides 
additional  wildlife  habitat  (Figure  3.08).  Small 
sedimentation  basins  (some  partially  drained)  also  add 
topographical  diversity.  Mining  operations  and 
rehabilitation   activities   at   this  site   have  been 
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completed.   Man-made  influences  are  limited  to  maintenance 
roads  and  monitoring  equipment. 


Study  Site  Four 

The  fourth  study  site  is  located  in  the  southern 
part  of  the  Wyoming  Basin  province  where  the  Waskakie 
Basin  extends  southwards  toward  the  Park  Range  (Figure 
3.06)  between  the  Waskakie  Basin  and  the  Park  Range 
Cutaceous  and  Tertiary  Strata  forms  cuestas  and  long 
valleys  drained  by  the  Yampa  River  and  its  tributaries. 
Gently  rolling  low  land  hills  characterize  the  Yampa  River 
drainage  system.  South  of  the  Yampa  River  the  smooth 
moderately  sloping  hills  increase  in  elevation  and  grade. 
The  Williams  Fork  Mountains  form  the  southern  boundary  of 
the  sub-section.  To  the  east,  towards  the  Park  Range, 
landscape  diversity  increases.  The  low  rolling  hills 
south  of  the  Yampa  River  extend  into  open,  park-like  areas 
east  of  the  Williams  Fork  Mountains  (Twenty-mile  and 
Eckman  Parks).  The  transition  between  the  Williams  Fork 
and  Park  Range  Mountains  is  marked  by  these  park  lands. 
East  of  the  parks  scattered  mountains  indicate  the 
beginning  of  the  Park  Range. 
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The  rolling  hills  in  and  around  the  Yampa  River  and 
its  tributaries  are  covered  with  grasses  and  sage.  To  the 
south  and  west,  as  elevation  increases,  small  shrubs  and 
scrub  oak  become  more  abundant.  In  terms  of  both 
vegetation  and  topography  north  and  south  facing  slopes 
differ  significantly.  Vegetation  on  south  facing  slopes 
is  sparse  and  erosion  exposes  horizontal  cliffs  of 
sandstone,  shale,  and  coal.  In  contrast,  north  facing 
slopes  are  more  uniformly  covered  by  vegetation  and 
exhibit  less  erosion  and  dissection.  Coal  mining  is 
extensive  in  the  region,  and  most  mines  are  located  within 
the  Williams  Fork  Mountains  and  the  adjacent  park  lands. 

The  study  area  is  south  of  the  Yampa  River  along  the 
western  edge  of  Twenty-mile  Park  and  the  northern  edge  of 
the  Williams  Fork  Mountains.  Steep  uniform  slopes  range 
in  elevation  from  approximately  7,000  to  8,000  feet.  The 
ridged  slopes  orient  to  the  west  and  resemble  mesas. 
Erosion  reveals  banded  rock  outcrops  along  the  "mesa" 
edges  that  add  diversity  to  the  landscape.  Several  small 
ephemeral  streams  flow  through  the  area. 


Undisturheri  lanri 
Vegetation  at  the  study  site  varies  with  elevation 
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and  topography.  Coverage  is  uniformly  dense  in  some 
places,  sparse  and  patchy  in  others.  On  well-drained 
lower  slopes  and  ridges  (Upland  sagebrush  mosaic),  low 
shrubs  (including  Symphoracarpos  oreophilus  [snowberry]) 
and  Artemesia  tridentata  dominate.  A  small  percent  of 
grasses  and  forbs  are  also  present,  including:  Agropyron 
trachycaulum,  Stipa  comata  (needle  and  thread  grass), 
Lupinus  sp.  (Lupines),  and  Balsamorphiza  sp.  (balsamroot) . 
On  north  slopes  and  high  ridges  Quercus  gambelii  (gambel's 
oak),  Prunus  virginiana  (common  chokecherry ) ,  and 
Amelanchia  alni folia  (serviceberry )  dominate  (mountain 
shrub/mixed  brush  mosaic).  On  higher  north  facing  slopes, 
in  draws  or  in  sheltered  areas  Populus  tremuloides 
(quaking  aspen)  is  the  major  overstory  species.  Within 
these  areas  the  understory  consists  of  the  mixed  brush 
associations  described  above. 

The  undisturbed  lands  evaluated  represent  the 
vegetative  types  outlined  above.  Narrow  sloping  valleys 
adjacent  to  the  mine  site  are  typical  of  the  regional 
topography.  High  on  the  ridges  and  hills  that  shelter  the 
valleys  aspen  stands  are  surrounded  by  oak  and 
chokecherry.  The  ridges  are  characteristically  banded 
with  light  sandstone  cliffs.  Below,  sage,  low  shrubs  and 
sparse  grass  stubble  covers  the  valley  floor.  A  complex 
tapestry   of   color,    line,    texture,    and   contrast    is   created 
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by  the  diversity  and  differentiation  in  vegetation  and 
landform  (Figure  3.09).  Although  the  visual  qualities  of 
each  ecotype  is  distinct,  they  weave  harmoniously  through 
the  landscape  scene.  Distant  views  of  the  parklands  and 
river  valley  below  further  enhance  the  scene.  The 
transmission  towers  so  typical  of  the  western  landscape 
stomp  across  these  lands  as  well.  Their  impact  varies 
depending  on  vantage  point  and  topography.  With  this 
exception,  cultural  modifications  to  the  undisturbed 
landscape  are  limited. 


Rehabilitated  land 

Rehabilitated  land  at  the  fourth  study  site  shares 
many  of  the  qualities  of  rehabilitated  land  elsewhere  in 
the  West.  The  topography  at  this  site,  however,  while 
generally  smooth  and  undulating,  is  steep.  In  addition, 
the  mined  lands  are  at  an  elevation  much  greater  than  the 
surrounding  environs.  Rehabilitated  land  appears  from  the 
distance  as  a  smooth  and  grassy  mountainside  park.  The 
landforms  mimic  the  complexity  of  the  surrounding 
undisturbed  terrain  in  the  sense  that  crests  and  ridges 
enclose  lower,  sheltered  areas.  While  similar  in 
character  and  overall  form  the  ruggedness  and  spontaneity 
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of  the  landscape  as  a  whole  has  been  tamed  considerably. 
None  of  the  parcels  evaluated  can  be  characterized  as 
low,  flat  or  rolling;  yet  all  of  them  are  essentially 
simple,  uniform  rolling  hills.  Interestingly,  the  slopes 
of  pre-SMCRA  parcels  have  textured  mogul-like  slopes, 
instead  of  the  usual  cropland  conformity  (Figure  3.10). 
These  areas  have  a  subtly  sculpted  appearance.  The  visual 
quality  of  all  the  areas  evaluated  is  augmented  by  distant 
views  made  possible  by  the  high  sloping  relief  and  lack  of 
mature  vegetation. 

The  focus  of  rehabilitation  efforts  at  this  study 
site  is  to  provide  grazing  lands  and  wildlife  habitat.  In 
fact,  grazing  cattle  already  dot  the  rehabilitated 
landscape.  Consequently  grasses  predominate.  Several 
seed  mixtures  with  varying  seed  ratios  are  used,  but 
Agropyron  (wheatgrass)  species,  including  Agropyron 
intermedium ,  smithii,  trachycaulum,  and  dasystachym  are 
seeded  in  many  areas.  Typically,  other  grasses  such  as 
Bromus  marginatus  (mountain  brome)  or  Bromus  inermis 
(smooth  brome),  Elymus  sp.  (wildrye),  Poa  sp.  (bluegrass) 
and  Stipa  sp.  (needle  grass)  are  added.  Various  forbs  and 
Medicago  sp.  (alfalfa)  complete  most  of  the  mixes. 
Species  noted  in  one  evaluation  area  include:  various 
Agropyron  species,  Dactylis  glomerta  (common 
orchardgrass),  Poa  pratensis   (Kentucky  bluegrass),   Festuca 
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(tall  fescue),  Bromus  marginatus  and  timothy  grass. 
Salsola  sp.  (thistle),  Linum  sp .  (flax),  Medicago  sp.. 
Astragalus  sp.  (vetch),  Achillea  sp.  (Yarrow),  mullen  and 
sunflower,  as  well  as  Artemesia  and  Populus  tremuloides 
were  also  apparent.  The  shrub  and  tree  seedlings  are 
clustered  yet  still  relatively  inconspicuous  among  the 
grasses  and  forbs. 

Runoff  from  the  slopes  is  collected  in  long  narrow 
drainage  ways.  To  check  erosion  some  of  the  drainage  ways 
are  conspicuously  lined  with  rock  and  hay  riprap — 
others  are  less  distinct.  The  trees,  green  shrubbery  and 
thick  grasses  that  normally  soften  drainage  ways  are 
missing  from  the  rehabilitated  land  at  this  time.  At  the 
base  of  the  drainages,  water  collects  in  sedimentation 
ponds  that  add  welcomed  diversity  to  the  landscape — 
sometimes  mirroring  the  surrounding  slopes. 

Currently,  the  rehabilitated  land  within  the  permit 
area  differs  dramatically  from  the  undisturbed  lands 
nearby  (including  undisturbed  lands  that  are  left  as 
"islands"  within  the  rehabilitated  parcels)  (see  Figures 
3.09  and  3.10).  While  rehabilitated  landforms  are 
homogenized,  the  lack  of  mature  overstory  and  shrub 
species  is  perhaps  the  most  significant  difference.  In 
any  case  the  contrast  between  the  two  landscapes  makes  a 
significant  visual  impact. 
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Study  Site  Five 

The  Great  Plains  Province  is  the  setting  for  the 
fifth  study  site  (Figure  3.06).  The  region  which 
surrounds  the  site  is  identified  by  Fennemen  as  the 
"Unglaciated  Section  of  the  Missouri  Plateau  (Fennemen, 
1931).  In  this  section  of  the  province  major  tributaries 
of  the  Missouri  River  (among  them  the  Powder  River)  are 
connected  by  upland  basins.  The  Missouri  River  breaks  in 
the  north,  the  Hartville  Uplift  on  the  south;  the 
Blackhills  to  the  east  and  the  Bighorn  Mountains  to  the 
west  define  the  Powder  River  Basin.  The  majority  of  the 
basin  is  characterized  by  rolling  plains  and  table  lands. 
Throughout  the  region  scoria  remnants  are  scattered  above 
the  plains.  On  the  northern  margin  of  the  basin  rough 
breaks  flank  the  Missouri  and  Yellowstone  Rivers. 
Sandstone  ridges  and  cliffs  are  evidence  of  the  rivers' 
work.  East,  towards  the  black  hills,  eroded  cuestas  and 
rough,  broken,  scoria-capped  hills  are  characteristic. 
Near  the  Bighorn  Mountains  in  the  West,  scoria  and 
sandstone  cuestas  again  become  more  prominent.  The  study 
site  is  located  on  the  eastern  flank  of  the  Powder  River 
Basin.   The  plains  here  are  notably  flat;  slopes  average 
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around  four  percent.  The  Belle  Fourche  River  and  its 
tributaries  drain  the  area  considered.  Grasses  and  sage 
cover  the  rolling  hills. 


Vegetation   types 

Dryland  steppe  (shortgrass  prairie)  is  the 
characteristic  vegetation  type.  Short  bunched  grasses  are 
sparsely  distributed  over  the  landscape.  The  Wheatgrass- 
Needlegrass  mosaic  predominates  (Bailey,  1978).  Agropyron 
smithii  (western  wheatgrass),  Bouteloua  gracilis  (blue 
grama)  and  Stipa  sp.  (needlegrasses)  are  common  associated 
species.  Two  vegetation  types  within  the  shortgrass 
mosaic  occur  in  and  around  the  permit  area.  The 
sagebrush/grassland  type  consists  of  the  grasses  noted 
above,  along  with  lesser  densities  of  shrubs  and  forbs 
(typically  Artemisia  tridentata  and  Carex  filifolia 
[needleleaf  sedge]).  In  the  bottomlands  along  the 
intermittent  and  ephemeral  drainage  ways  of  the  Belle 
Fourche  River,  Artemisia  cana  (silver  sagebrush)  and  Poa 
junci folia  (bluegrass)  thrive  in  addition  to  the  common 
short  grass  species.  The  rangelands  adjacent  to  the 
permit  area  are  dominated  by  Artemisia  tridentata  and  the 
shortgrass    species.       Where    disturbance    has    occurred 
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Salsola  iberica  (russian  thistle)  is  common.  On  nearby 
agricultural  lands,  Agropyron  cri  statum  (crested 
wheatgrass),  Medicago  sativa  (alfalfa)  and  Bromus  inermis 
(smooth  brome)    are  cultivated. 


Landscape  diversity 

At  this  study  site  landforms  and  land  uses  both 
determine  visual  quality.  The  low,  rolling  terrain 
typical  of  the  Great  Plains  Province  characterizes  this 
landscape  as  well.  Isolated  hills,  however,  frequently 
break  the  horizontal  plains'  continuity.  The  resistent 
scoria  remnants  with  brick  and  charcoal  colored  tops 
resemble  dwarfed  volcanoes.  Their  presence  in  the 
landscape  is  abrupt,  but  their  shape  is  usually  smooth  and 
graceful.  Pasture  and  croplands  surround  the  scoria 
hills,  resulting  in  a  distinctive  patchwork  patterning. 
The  utilization  of  the  land  for  agriculture  is  accompanied 
by  other  cultural  modifications.  To  one  degree  or  another 
the  visual  quality  of  all  the  lands  evaluated  is  impacted 
by  fences,  roads,  litter,  utilities,  livestock,  traffic, 
residential  and  commercial  structures,  and  other  forms  of 
landscape  disturbances.  The  resultant  images  vary  from 
picturesque  (a  windmill  surrounded  by  grazing  horses  for 
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example)  to  offensive  (litter  strewn  roadway  with 
tasteless  signage).  In  some  cases,  the  visual  impact  of 
these  elements  is  significant. 

In  terms  of  natural  diversity,  the  creek  drainages 
are  undoubtedly  the  most  significant  landscape  feature 
(Figure  3.11).  Drainage  ways  meander  across  the  plains, 
cutting  dramatic  sandstone  scarp  faces  that  can  often  be 
seen  from  miles  away.  Though  flowing  water  seldom 
accompanies  the  channel,  the  brilliant  green  vegetation, 
in  conjunction  with  the  bleached  scarps  and  dusty  table 
lands  is  captivating. 


Rehabilitated  landscape 

Abbreviated  versions  of  the  meandering  stream  beds 
have  been  created  in  the  rehabilitated  landscape  (Figure 
3.12).  Although  the  Wyoming  Department  of  Environmental 
Quality  disallows  steep  scarp  faces,  the  meandering, 
terraced  character  of  natural  drainages  is  subtly 
reconstructed.  Rehabilitated  tracts  of  varying  maturity 
surround  the  creek  bed.  Topography  varies;  among  the  more 
pronounced  is  a  steep  sided  hill  that  flattens  into  the 
creek  bottom  (Figure  3.12).  Broad  valley-like  corridors 
also  wind  between  the  gentle  ridges  and  hills.   From  now 
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FIGURE  3.12:   Study  Site  Five,  Reconstructed  Drainageway 
(photo  by  author,  1988) 
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elevated  vantage  points  on  the  perimeter  of  the  permit 
area  low  rolling  hills  stretch  into  the  distance.  Mature 
rehabilitated  tracts  that  border  the  site  are  difficult  to 
distinguish  from  the  adjacent  unmined  lands.  Wildlife  is 
abundant.  Antelope  apparently  relish  the  rehabilitated 
grass  mixture.  Duck,  coyote,  birds,  and  grazing  cattle 
were  also  observed.  In  an  aesthetic  sense,  grazing  cattle 
create  interest  and  focus,  but  grazing  is  an  important 
grassland  management  strategy  as  well. 

The  gently  rocking  terrain  is  covered  by  finely 
textured  grasses.  They  are  generally  thick  and  uniformly 
distributed.  A  densely  matted  cushion  of  dry  fibers 
clings  to  the  base  of  the  grass  stalks  and  obscures  the 
soil.  Straw  and  hay  kindling  colors  are  interspersed  with 
green  fingers  that  drift  up  drainage  ways.  Drought 
conditions  prevailed  during  the  study  period.  Ashen  skies 
caused  by  fires  in  the  western  part  of  the  state  and 
drought  conditions  dimmed  the  sparkle  of  the  landscape. 


Reveaetation 

Various  seed  mixes  are  planted  on  the  rehabilitated 
slopes.  A  combination  of  Agropyron  smithii  ,  Stipa 
viridula    (green    needlegrass)    and  Bouteloua   gracilis    (blue 
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grama)  forms  the  primary  mix.  Supplemental  shrub 
plantings  are  arranged  in  groups  (mosaic  plantings); 
included  are:  Artemi sia  tridentata ,  Chrysothamnus 
nauseosus  (rubber  rabbi tbrush)  and  Atriplex  canescens . 
Along  draws  and  bottomlands  Poa  species  (bluegrass)  is 
added.  A  pleasantly  unorganized  jumble  of  grasses,  forbs, 
and  waist  high  shrubs  (Atriplex  sp.)  occupies  the  oldest 
tracts.  Some  of  the  species  noted  in  other  areas  were 
Agropyron  cristatum  and  Agropyron  trachycaulum,  Bromus 
inermis,   Medicago  species  and  koshia. 

The  rehabilitated  landscape  is  not  without  man's 
more  obvious  modifications.  Everywhere  the  usual 
complement  of  power  poles,  rock  piles,  fences  and  haul 
roads  confounds   the  simple  repose  of   the   landscape. 


Study  Site  Six 

The  sixth  study  site  is  located  in  the  north  central 
part  of  the  Powder  River  Basin,  thirty  miles  south  of  the 
Yellowstone  River.  The  Bighorn  Uplift  on  the  southwest, 
the  Blackhills  to  the  southeast,  and  the  Porcupine  Dome 
and  Miles  City  Arch  in  the  north  define  the  Basin's 
perimeter.  The  Yellowstone  River  and  its  tributaries 
drain  the  area.   This  part  of  the  Powder  River  Basin 
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shares  many  of  the  characteristic  landform  and  vegetation 
types  described  above  (see  Study  Site  Five).  In  contrast 
with  the  southern  reaches  of  the  Basin,  however, 
topographical  relief  and  vegetation  within  the  northern 
section  becomes  increasingly  diverse.  In  this  region 
horizontal  sedimentary  layers  have  eroded  to  form  a 
landscape  of  dissected  plateaus,  rough  breaks,  flat 
valleys  and  rolling  plains.  The  hard  sandstone  and  scoria 
capped  ridges  form  high  benches,  while  the  easily  eroded 
shales  form  gentle  slopes  or  badlands. 


Landform  and  vegetation 

Near  the  study  site,  the  gently  rolling  terrain 
which  occupies  the  valley  bottoms,  is  flanked  by  high 
ridges.  Bluffs  and  outcroppings  of  resistent  sandstone 
and  scoria  (clinkers)  distinguish  the  ridges.  (Scoria  is 
formed  by  the  natural  burning  of  coal  beds  along  their 
outcrops.)  To  the  west  of  the  permit  area  elevation 
climbs  steadily  into  the  Little  Wolf  Mountains. 

The  vegetation  communities  identified  within  the 
study  area  are  the  sagebrush-grassland  (short-grass 
prairie)  group  described  earlier  (see  Study  Site  Five), 
and  the  eastern  ponderosa  pine  subgroup  (Kuchler,  1964), 
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as  well  as  transitional  zones  between  them.  Grassland 
communities  are  the  most  prevalent;  the  associated  species 
commonly  include:  Stipa  comata ,  Koeleria  cristata 
(prairie  junegrass),  Schizachyrium  scoparium  (little 
bluestem)  and  Carex  filifolia  (threadleaf  sedge).  Within 
the  shrub-grassland  communities  Agropyron  species 
(wheatgrasses)  are  also  common.  Artemesia  tridentata  and 
Artemesia  cana ,  and  Rhus  trilobata  (skunkbrush  sumac)  are 
the  primary  overstory  species  in  the  shrub-grassland 
community.  Timber  stands  in  the  region  are  dominated  by 
Pinus  ponderosa  (ponderosa  pine)  with  Rhus  trilobata, 
Agropyron  spicatum  (bluebunch  wheatgrass)  and  Calamouilfa 
longifolia    (prairie  sandseed)  understory. 

The  visual  quality  of  the  undisturbed  lands  changes 
as  elevation  increases.  Vegetation  type  and  distribution 
changes  accordingly.  At  the  highest  elevations,  steep 
rocky  hillsides  with  prominent  scoria  and  sandstone  buttes 
are  covered  with  thick  stands  of  ponderosa  and  barren  or 
sparsely  vegetated  soils.  Contrast  in  terms  of  color  and 
forms  is  lively.  The  dark  green  conifers,  blushed  scoria, 
and  buff  sandstones  warm  the  landscape.  The  mountains 
and  layers  of  vegetation  follow  irregular  jagged  lines  yet 
are  peacefully  cohesive.  As  might  be  expected,  textures 
are  also  diverse.  At  lower  elevations  these  elements 
become  the  distant  backdrop  while  rolling  farmlands 
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dominate  the  foreground.  The  juxtaposition  of  rugged 
landscape  and  pastoral  scenes  is  striking.  The 
uncultivated  lowlands,  so  often  characterized  as  rolling, 
possess  a  scraped  quality  just  short  of  rolling.  The  most 
salient  landscape  quality  is  the  distinctive  complement 
between  vegetation  and  topography.  Patterning  and 
contrast  is  most  arresting  where  vegetation  follows 
drainages  and  on  slopes  that  reveal  a  clear  procession  of 
vegetative  types. 


Rehabilitated  lands 

Mining  operations  at  this  site  progress  up  the 
valley  bottom  and  flanking  ridges.  For  the  most  part  the 
rehabilitated  lands  evaluated  are  located  on  the  slopes 
that  rise  to  meet  the  ridge  line.  The  lands  all  share  a 
gentle,  undulating  quality.  And  in  most  cases,  the 
evaluated  lands  are  uniformly  clothed  in  dense  grasses. 
On  the  site's  perimeter  rehabilitated  lands  are 
meticulously  matched  to  the  existing  terrain.  Recently 
established  ponderosa  and  sage  seedlings  mingle  with  the 
grasses  —  almost  shadowed  by  the  mature  stands  close  by 
(Figure  3.13).  Grazing  herds  of  buffalo,  windmills,  and 
retaining  ponds  filled  with  bass  relieve  the  uniformity. 
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One  pine-topped  high  wall  segment  is  being  preserved  for 
raptor  habitat.  It  promises  to  recapture  scenic  as  well 
as  wildlife  diversity.  The  occasional  cottonwood  clumps 
{Populus  deltoides) ,  sage  and  pine  seedlings,  and  the 
moisture  loving  plants  that  linger  near  the  sediment  ponds 
are  surrounded  by  grasslands. 


Reveoetation 

At  this  site  grassland  seed  mixes  are  also 
formulated  to  include  the  diversity  that  occurs  in  the 
premining  landscape.  Many  mixes  with  various  grass  forb 
and  shrub  ratios  have  been  devised.  The  grasses  common  to 
nearly  all  areas  are:  Bouteloua  sp .  (sometimes 
curtipendula  [sideoats  grama]),  Agropyron  sp. 
(wheatgrasses) ,  Stipa  (needlegrasses) ,  with  Oryzopsis  sp. 
(ricegrass),  Koelesia  (junegrass),  Poa  (bluegrass), 
Calamouilfa  longi folia  (prairie  sandseed)  and 
Schizachyrium  scoparium  (little  bluestem)  sometimes  added. 
Forbs,  Rhus  and  Juniperus  scopulorum  augment  the  mixtures. 
Not  surprisingly,  the  Agropyron  species  (wheatgrasses)  are 
often  the  most  prominent.  But  flowering  forbs  (including 
Linum  [flax],  yellow  clover,  shrubs  (including  Atriplex 
canescens    on    older    reclamation),    juniper    seedlings,    and 
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moisture    loving    plants     (cattails,     squirreltail ,     and 
Populus  deltoides)    thrive   in  their  selected  niches. 

With  the  exception  of  facilities  and  mining 
operations,  the  man-made  elements  at  this  site  impart 
positive  visual  qualities  to  the  surrounding  lands.  The 
mountainous  background  and  dark  tree  fringed  ridges  lend  a 
positive  influence  as  well.  The  thick  uniform  grasslands 
seem  luxurious.  Unquestionably,  the  appearance  of  this 
landscape  reflects   its    intended  purpose  —  grazing. 
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CHAPTER    IV 


RESULTS 


In  this  chapter,  findings  derived  from  the 
methodology  discussed  in  Chapter  Three  are  presented.  The 
chapter  is  organized  around  the  following  topics.  First, 
the  results  of  statistical  comparison  between  the  scenic 
rating  scores  assigned  to  Rehabilitated  and  Adjacent 
Undisturbed  Land  is  outlined.  This  section  also  addresses 
the  statistical  significance  of  these  findings.  Next,  an 
analysis  of  these  findings,  beginning  with  an 
interpretation  of  the  results  is  presented.  Further 
statistical  evaluation  of  the  relationships  suggested  by 
the  findings  is  also  included.  The  purpose  of  the 
analysis  section  is  to:  1)  clarify  the  nature  of 
differences  between  the  overall  scores,  2)  identify  how 
the  seven  landscape  factors  measured  relate  to  the  overall 
outcome  and  3)  highlight  issues  implied  by  the  findings. 
In  conclusion,  supplemental  material  is  presented  for 
reference.  First,  an  outline  of  applicable  state 
performance  standards  and  industry  objectives  that 
directly  relate  to  the  visual  quality  of  the  rehabilitated 
lands    is    furnished.      And   finally,    pre-existing   BLM  Visual 
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Resource  Inventory/Management  class  designations  for  each 
study  area  are  summarized. 


Statistical  Evaluation  of  Data 

To  assess  the  visual  quality  of  rehabilitated  land, 
the  total  scores  for  Rehabilitated  Land  are  compared  with 
the  scores  for  Adjacent  Undisturbed  Land  using  a 
Student's  t-statistlc  (T-test  for  small  independent 
samples).  The  T-test  is  used  to  determine  whether  there 
is  a  difference  between  Rehabilitated  and  Adjacent 
Undisturbed  Land.  This  test  measures  the  difference 
between  the  groups  by  comparing  the  average  scores  (means) 
for  visual  quality  of  both  groups.  (The  mean  or  average 
scores  are  noted  as  "xr  for  Rehabilitated  Land  and  "x"u  for 
Adjacent  Undisturbed  Land.)  The  T-test  also  measures  the 
variability  (i.e.,  standard  deviation)  of  the  two  groups. 
The  size  of  variability  in  each  group  and  the  similarity 
of  variability  in  both  groups  are  compared.  In  this  case, 
variability  among  the  scores  for  Rehabilitated  and 
Adjacent  Undisturbed  Lands  tells  us  about  the  homogeneity 
of  the  landscapes.  (Standard  deviation  is  noted  as  std.r 
and  std.u.)  The  statistical  significance  of  differences 
in  the  scores  is  based  on  the  probability  (noted  as  p)  of 
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obtaining  those  results  by  chance.  Results  that  would 
occur  by  chance  less  than  five  times  out  of  100  are 
traditionally  considered  significant.  (Statistically 
significant  results  are  noted  as  p<.5.)  (For  further 
discussion  see  Agnew  and  Pyke,  1987.) 


Findings 

The  average  scores  for  Rehabilitated  Land  and 
Adjacent  Undisturbed  Land  are  7.69  (Xr  =  7.69)  and  10.21 
(Xu  =  10.21)  respectively.  The  assessed  variability  for 
Rehabilitated  Land  is  7.68  (std.r  =  2.77)  compared  with 
12.90  (std.u  =  3.59)  for  Adjacent  Undisturbed  Land. 
Statistical  comparison  of  these  measures  using  the  T-test 
described  above  suggests  that  the  two  groups  differ 
significantly  (For  df  =  33,  p  <  .05).  The  comparison 
indicates  that,  between  the  two  groups,  the  average 
ratings  for  visual  quality  and  the  variability  of  the 
ratings  are  unlikely  to  occur  by  chance  alone.  This 
suggests  differences  in  the  scenic  quality  and  the 
homogeneity  of  the  two  landscapes.      (See  Appendix  C. ) 
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Analysis 

The  results  described  above  indicate  that  the 
rehabilitated  lands  evaluated  are  significantly  less 
scenic  than  the  adjacent  undisturbed  land  included  in  this 
study.  In  addition,  measures  of  the  variability  within 
each  group  suggest  that  the  Rehabilitated  Lands  are 
visually  less  diverse  than  the  Adjacent  Undisturbed  Land. 


Comparison  of  Landscape  Factors 

One  of  the  objectives  of  this  study  is  to  identify 
how  factors  within  the  rehabilitated  landscape  influence 
visual  quality.  (See  Research  Intent  Subsection,  Chapter 
III.)  With  that  goal  in  mind,  scores  for  each  of  the 
seven  landscape  factors  measured  are  compared  in  the 
manner  described  above  (see  Appendix  B).  For  convenience 
the  results  are  displayed  graphically  in  Figure  4.01.  Of 
the  seven  landscape  factors  measured,  the  greatest 
disparity  between  Rehabilitated  and  Adjacent  Undisturbed 
Land  is  exhibited  in  the  ratings  for  Landform  (For 
df  =  33,  p  <  .05).  Both  mean  scores  and  variability 
differ  significantly  (see  Appendix  B) .  These  findings 
suggest  that  topographical  diversity  within  and  between 
the  Rehabilitated  Lands  is  significantly  less  than  that 
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*   Indicates  significant  factors 


FIGURE  4.01:   Visual  Quality  Rating  Graph. 
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measured  for  Adjacent  Undisturbed  Land.  With  the 
exception  of  Color  (see  discussion  below),  none  of  the 
other  landscape  factor  scores  exhibit  a  statistically 
significant  level  (probability  less  than  .05)  of 
disparity.  These  results  imply  that  the  difference 
between  the  visual  quality  of  Rehabilitated  and  Adjacent 
Undisturbed  Land  is  primarily  a  function  of  Landform  (i.e. 
topographical  character,  see  Figures  3.01  and  3.02  for 
specific  criteria).  In  light  of  this  analysis  the  notion 
of  a  positive  relationship  between  topographic  variety  and 
high  visual  quality   is   supported. 


Color   and   Interaction   Effects 

The  ratings  for  Color  in  the  landscape  also  differed 
significantly  between  Rehabilitated  and  Adjacent 
Undisturbed  Land  (For  df  =  33,  p  <  .05)  (see  Appendix  B)  . 
Color,  however,  is  intrinsic  to  each  of  the  other 
landscape  factors.  Consequently,  the  difference  in  Color 
scores  may  suggest  potential  interactions  among  the  seven 
landscape  factors  —  in  addition  to  (or  rather  than) 
disparity  between  the  Rehabilitated  and  Adjacent 
Undisturbed  Lands.  An  analysis  of  the  potential 
interaction   between   landscape   factors  would  be  useful   as   a 
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predictive  tool,  but  is,  unfortunately,  beyond  the  scope 
of  this  study.  The  analysis  of  differences  in  total 
scores  assigned  for  each  landscape  factor  (particularly 
Color),  do  however,  suggest  that  relationships  between  the 
seven  factors  may  exist. 


Supplementary  References 

An  analysis  of  the  results  of  this  study  would  not 
be  complete  without  a  brief  summary  of  the  standards  and 
objectives  which  necessarily  define  those  results.  Table 
4.01  outlines  state  and  federal  reclamation  performance 
standards  and  industry  objectives.  The  Table  includes  the 
major  regulatory  requirements  that  relate  to  resultant 
visual  quality.  Data  applicable  to  each  of  the  six  study 
sites  is  listed.  The  conclusions  drawn  in  the  final 
chapter  integrate  this  information,  as  well  as  the 
findings  and  analysis  presented  earlier. 
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Pre-existing  Visual  Quality  References 

This  chapter  concludes  with  an  outline  of  scenic 
quality  designations  assigned  by  the  Bureau  of  Land 
Management  to  the  lands  considered  in  this  study.  As  part 
of  resource  management  and  planning  activities  the  BLM 
assigned  Scenic  Quality  Ratings,  Visual  Resource  Inventory 
Classifications  and  Visual  Resource  Management 
Classifications  to  the  regions  studied.  In  most  cases, 
original  ratings  and  inventory  data  is  incomplete  or 
unavailable.  Nevertheless,  information  regarding  the  pre- 
existing visual  resource  classifications  is  useful  for 
general  comparison  to  the  results  obtained  in  this  study. 
The  classifications  reflect  the  values  assigned  by  the 
regulatory  authority  (the  BLM)  to  the  scenic  resources 
within  the  regions  of  the  study. 

The  BLM  Visual  Resource  Inventory  and  Management 
Classification  system  is  briefly  discussed  in  Chapter 
Three.  To  reiterate,  visual  resource  management  begins 
with  Scenic  Quality  Ratings  (like  those  used  in  this 
study).  Class  A  ratings  are  assigned  to  scenery  that 
combines  the  most  outstanding  characteristics  of  each 
landscape  factor  (scores  >  19),  Class  B  is  assigned  to 
landscapes  with  some  outstanding  and  some  fairly  common 
features  (scores  from  12  to  18),  Class  C  scenery  is  common 
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to  the  physiographic  province  (scores  <  11).  Inventory 
Class  designations  represent  relative  levels  of  scenic 
quality  and  are  based  on  the  Scenic  Quality  Ratings: 
Class  IV  indicates  low  scenic  quality,  Class  III  moderate 
scenic  values.  Class  I  and  II  represent  the  highest  scenic 
quality.  From  these  classifications  management  classes 
are  derived:  Class  I  objective  is  to  preserve  the 
existing  character  of  the  landscape,  Class  II  objective  is 
to  retain  visual  character.  Class  III  suggest  partial 
retention  of  visual  values  and  Class  IV  suggests  land  uses 
which  require  major  modification  of  the  environment. 
Class  V  classification  suggests  that  the  scenic  resource 
should  be  rehabilitated. 

Table  4.02  outlines  the  visual  quality  designations 
assigned  by  the  BLM  to  the  regions  which  encompass  the 
study  sites.  The  average  scenic  quality  rating  scores  for 
each  of  the  study  sites  evaluated  are  also  included. 
Although  the  BLM  rating  scales  and  criteria  have  been 
modified  somewhat  to  accommodate  field  conditions  (see 
Chapter  Three)  a  general  comparison  is  nevertheless 
possible.  The  information  presented  in  the  table  suggests 
that  the  results  of  this  study  are  in  keeping  with  pre- 
existing BLM  scenic  quality  class  designations.  The 
classifications  also  imply  that  the  scenic  value  of  all  of 
the   land   considered    (Rehabilitated   and   Adjacent 
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Undisturbed  Land,  and  the  BLM  resource  areas)  is  marginal, 
or  modest  at  best.  In  light  of  the  consistently  low 
scenic  quality  designations,  however,  one  must 
acknowledge  the  possibility  that  the  classifications  are 
as  much  a  function  of  methodology  as  visual  character. 
This  topic,  then,  will  be  taken  up  at  the  beginning  of  the 
next  chapter,  Conclusions  and  Recommendations. 
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CHAPTER   V 
CONCLUSIONS   AND   RECOMMENDATIONS 

The  primary  objective  of  this  study   is   to  assess   the 
visual   quality   of   rehabilitated   surface   coal   mines    in   the 
western    United    States    and    identify    issues    that    relate    to 
this  objective    (Research  Scope  and  Objectives,    Chapter   I). 
Administrative    and    regulatory    policy,     technology    and 
innovation,    and    scenic    resource    assessment    methods    have 
been   identified.      This  chapter  addresses   both   these  goals. 
The  findings  and  analysis  presented   in   the  preceding 
chapter    are    based    on    numerical    values    assigned    to    visual 
elements    within    the    landscape.       As    such    they    are    an 
abstraction    of    the    aesthetic    nature    of    the    landscapes 
measured.        They    suggest,     rather    than     define,     the 
essential   character  of   the   scenic   resource,    but    none-the- 
less    offer    valuable    insight    into   the    issues   at   hand.       To 
augment    conclusions    drawn    from    the    analysis    provided    in 
the    last    chapter,     observations    and    recommendations 
concerning   key    issues   are   offered.      They   are   presented    in 
the  spirit  of   inquiry,    not  as  declarations  of   fact.      Their 
purpose    is    to    add    depth    to    the    analysis,     encourage 
reflection,     and     broaden     the     readers'     scope     of 
understanding. 
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This  chapter,  then,  begins  with  a  discussion  of  the 
Bureau  of  Land  Management  Visual  Resource  Methodology. 
This  process  is  briefly  discussed  in  Chapter  III,  (the 
Limitations  of  the  Study  subsection)  and  at  the  end  of 
Chapter  IV.   Observations  elucidated  by  the  Results  and 
Analysis  are  also  offered.   Public  interest  issues  are 
next  identified.   Since  visual  quality  is,  after  all,  a 
function  of  viewer  perceptions,  key  areas  of  public 
interest  are  explored.   An  examination  of  the  Surface 
Mining  Control  and  Reclamation  Act  is  contained  in  the 
third  subsection.   The  consequences  of  the  law,  in  terms 
of  the  scenic  resource,  are  explored.   Technological 
applications,  associated  with  improved  visual  quality,  are 
taken  up  next.   Some  of  the  conclusions  related  here,  are 
based  on  the  relationships  analyzed  in  Chapter  IV.   This 
research  concludes  with  observations  regarding  the  value 
assigned  to  the  visual  resource  by  today's  professionals, 
and  implications  for  the  profession  of  landscape 
architecture. 


The  Application  BLM  Visual  Resource  Management  Methodology 
to  Disturbed  Landscapes 

The  BLM  Visual  Resource  Management  method  is  adapted 
for  use  in  this  study.   Some  limitations  are  inherent  in 
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the  method.  Those  that  are  particularly  significant  to 
this  study  are  highlighted  here.  In  this  study,  every 
effort  was  made  to  focus  on  permanent  landscape  factors 
and  factors  which  the  reclamation  specialist  has  the  power 
to  manipulate,  but  this  goal  was  not  always  achieved.  As 
discussed  in  Chapter  III,  the  ratings  and  criteria  for  the 
BLM  landscape  factors  are  not  always  appropriate.  First 
among  them  is  the  presumption  that  flat  landforms  warrant 
ratings  lower  than  steeper  landforms.  This  is  an 
especially  confounding  tendency  when  prairie  or  plains 
landscapes  are  evaluated.  These  landscapes,  (which  would 
include  nearly  the  whole  of  the  midwestern  United  States) 
almost  always  rate  low  in  total  score.  In  the  western 
landscape,  the  lack  of  surface  water  is  widespread.  Yet 
the  suggestion  of  water  is  startlingly  apparent,  more  so 
than  in  lusher  environments  where  contrast  is  less 
distinct  (Figure  3.11).  The  methodology  used  in  this 
study  was  modified  in  this  regard.  (See  Chapter  III, 
Adaptation  of  BLM  Scenic  Quality  Inventory  Process  to 
Study  Conditions.)  And  finally,  the  criteria  for 
landscape  scarcity  are  also  somewhat  misleading.  As 
stated  in  Chapter  III,  scarcity  cannot  always  be  equated 
with  visual  quality. 

More  subtle,  yet  equally  misleading  is  the  inability 
of  the  method  to  capture  ephemeral  or  transient 
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conditions.  Light,  time-of-day,  weather,  sky,  and  season 
exert  a  fleeting  yet  powerful  influence  on  the  visual 
character  of  the  landscape.  This  weakness  is  shared  by 
all  visual  assessment  measures  and  a  resolution  to  the 
problem  is  perhaps  as  fleeting  as  the  conditions 
themselves.  In  this  regard,  the  drought  conditions  that 
pervaded  throughout  the  western  United  States  during  the 
study  period  influenced  the  results  of  this  study. 
Speculative  conclusions  related  to  this  factor  suggest 
that  scores  for  vegetation  and  color  especially  are  not  as 
high  as  would  normally  be  the  case.  In  a  similar  vein, 
extensive  forest  fires  engulfed  western  Wyoming  during  the 
summer  of  1988,  graying  and  flattening  the  skies  hundreds 
of  miles  away.  This  too,  affects  visual  quality,  but 
cannot  be  measured  with  conventional  means. 

When  we  further  ponder  the  influence  of  transient 
qualities,  it  brings  us  to  the  realization  that  this 
characteristic  extends  far  beyond  days  and  seasons,  into 
decades  and  millennia.  Then  the  limitation  of  assessment 
methodology  is  no  longer  debatable.  None  of  the  findings, 
analysis,  or  conclusions  presented  in  this  study  can 
harken  to  conditions  in  the  future.  Although  effort  was 
made  to  include  samples  of  mature  rehabilitation,  no 
parcel  was  older  than  15  years. 
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In  addition  to  the  issues  outlined  above,  the  use  of 
the  BLM  methodology  for  the  purposes  of  this  study  leads 
to  two  significant  conclusions:  1)  the  methodology 
characterizes  regional  scenic  resources  more  effectively 
than  site  specific  visual  quality,  and  2)  the  methodology 
measures  landscape  components  more  effectively  than 
aesthetic  context  -  (relation  of  the  landscape  to  the 
surrounding  environment).  The  analysis  in  Chapter  III 
ended  with  speculation  about  the  uniformly  low  scores 
achieved  for  both  land  types,  for  all  six  study  areas. 
When  the  scores  are  reviewed  in  terms  of  BLM  visual 
resource  classifications  (see  Table  4.02),  none  of  the 
landscapes  possess  scenic  values  of  any  merit.  This 
review  supports  the  first  conclusion  offered  above.  The 
second  conclusion  offered  is  no  less  important,  but  more 
difficult  to  define.  The  methodology  allows  two 
landscapes  with  dissimilar  visual  character  to  be  rated 
similarly,  resulting  in  scores  that  belie  the  nature  of 
the  interaction  between  them.  In  fact,  the  methodology 
does  not  incorporate  the  means  to  address  the  issue  of 
aesthetic  or  environmental  context.  Based  on  the 
observations  made  above,  a  visual  resource  evaluation 
system  that  combines  the  principals  of  site  analysis  with 
a  contrast  rating  system  would  most  likely  provide  a  more 
accurate    measure    of    visual    quality.        (For    further 
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discussion  the  reader  is  referred  to  works  by  Lynch,  1962, 
and  the  BLM  Contrast  Rating  System,  1986.) 


Public  Interest  Issues 

Some  of  the  analysis  and  opinions  shared  in  this 
study  are  based  on  prior  research.  Other  observations 
simply  reflect  the  way  one  person  (the  author)  sees  the 
landscape.  This  section  offers  a  synopsis  of  issues 
related  to  public  interest  or  social  values.  Not  in  terms 
of  health  and  safety,  but  rather,  in  regard  to  cultural 
values  in  general.  Not  that  health  and  welfare  issues  are 
not  important  considerations  in  mined-land  reclamation — 
they  are  simply  beyond  the  scope  of  this  study.  To  begin 
with,  the  premise  for  consideration  of  public  values  is 
set  forth  in  federal  legislation  (see  Chapter  II, 
Legislation  subsection). 

Viewer  perceptions  are  an  integral  part  of  scenic 
values.  In  this  study,  measures  of  scenic  quality  are 
based  on  ratings  of  factors  within  the  landscape.  Scenic 
quality  also  depends,  in  part,  on  visibility.  Rating  the 
landscape  in  terms  of  visibility  or  distance  zones  is 
beyond  the  scope  of  this  study.  However,  the  visibility 
of  the  sites  included  is  generally  low.   In  most  cases, 
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location  mitigates  the  scenic  impacts  associated  with 
reclamation.  As  described  earlier,  rehabilitated  lands 
and  the  environments  which  surround  them  are  open, 
isolated  rangelands .  The  primary  observers  of  the 
landscape,  therefore,  are  cattle,  antelope,  lizards  and 
rabbits  -  not  humans.  Sensitivity  to  the  visual  impacts 
of  landscape  disturbance  is  correspondingly  low.  In 
addition  to  location,  viewer  sensitivity  is  also  a 
function  of  culture,  particularly  socio-economic  factors. 
The  people  that  live  and  work  within  viewing  distance  of 
surface  coal  mining  operations  often  depend  on  the  coal 
mining  industry  for  their  livlihood  and  well-being.  If 
they  are  not  in  some  way  involved  in  the  coal  mining 
industry,  they  are  often  involved  in  ranching.  These 
groups  place  economic  well-being  ahead  of  concern  for 
scenic  values.  For  the  most  part,  mining  and  reclamation 
is  seen  as  "progress",  provided  that  health  and  safety  are 
not  jeopardized.  In  addition,  this  population  is  also 
aware  of  the  relationship  between  reclamation  costs  and 
energy  costs.  They  are  likely  to  regard  increased 
reclamation  costs  as  a  burden,  one  they  are  not  eager  to 
bear. 
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The  Surface  Mining  Control   and  Reclamation  Act 

The  original  intent  of  the  Surface  Mining  Control 
and  Reclamation  Act  has  already  been  discussed  (see 
Chapter  II,  Legislation).  There  is  no  provision  that 
requires  rehabilitated  land  to  look  like  undisturbed  land. 
The  law  emphasizes  the  post-mining  use  of  the 
rehabilitated  resource(s).  The  Act  avoids  specific 
reference  to  visual  quality.  Yet,  in  combination  with  the 
inherent  qualities  of  the  landscape  and  technology,  SMCRA 
is  the  single  most  important  determinant  of  the  visual 
quality  of  the  rehabilitated  landscape.  Several 
provisions  within  the  law  make  this  so.  First,  the  focus 
on  post  mining  land-use.  In  the  western  United  States 
this  inevitably  translates  to  grassland  (forage) 
vegetation,  of  density  and  production  suitable  for 
livestock.  While  SMCRA  also  requires  native  diversity  and 
minimal  coverage,  the  appearance  of  the  landscape  is,  for 
the  time  being,  uniformly  grassy  (Figures  3.07,  3.12, 
3.13).  The  quality  of  the  landscape  in  terms  of  its  post- 
mining  land  use  is  always  the  determinant  of  success, 
regardless  of  whether  or  not  the  resultant  appearance  of 
the   land   is  at  odds  with  scenic  quality. 

Equally    important    is    the    historical    foundation    for 
the  standards   set  forth.      SMCRA  was  enacted   in   response   to 
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environmental  problems  and  health  and  welfare  issues 
associated  with  mining  in  the  eastern  United  States.  In 
addition,  the  sins  of  the  past  were  the  template  for  the 
provisions  included.  At  the  time  of  enactment,  surface 
coal  mining  in  the  western  United  States  was  a  young 
industry.  This  foundation  has  many  repercussions  in  terms 
of  visual  quality.  For  example:  Acid-mine  drainage  is  a 
problem  frequently  associated  with  mining  in  the  eastern 
United  States.  As  such,  SMCRA  contains  specific 
standards  intended  to  protect  the  hydrologic  resource.  In 
the  western  United  States,  however,  the  nature  of  soils 
and  overburden,  precipitation  and  temperature,  and 
topography  and  vegetation,  are  significantly  different 
from  the  eastern  United  States.  Yet  decisions  regarding 
drainage,  sedimentation,  and  erosion  control  are 
essentially  based  on  environmental  processes  encountered 
in  the  eastern  United  States.  Even  though  SMCRA  gives 
legislative  primacy  to  the  states,  current  regulations  are 
still  somewhat  unresponsive  to  regional  variation.  The 
resultant  uniformity  is  reflected  in  the  results  of  this 
study. 

SMCRA  also  places  great  emphasis  on  the  return  of  the 
landscape  to  approximate  original  contour  (A.O.C.).  while 
this  is  reasonable  in  theory,  it  is  not  necessarily 
optimal  for  visual  resources.   The  materials  available  for 
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sculpting  the  rehabilitated  landform  are  a  function  of 
geological  factors  (depth  of  overburden,  depth  of  coal 
seam  etc.)  -  amounts  do  not  always  correspond  to  the 
premining  landform  configuration.  Even  if  rehabilitation 
specialists  were  disposed  toward  the  aesthetic  design  of 
the  landscape,  their  artistic  license  is  hampered  by 
current  regulatory  requirements.  This  is  especially  true 
in  relation  to  the  provisions  requiring  the  elimination  of 
highwalls,    depressions  and  nonconformities. 

Approval  to  vary  from  the  standards  set  in  SMCRA  must 
be  obtained  through  the  permitting  procedure. 
Experimental  variances,  if  proved  unsuccessful,  can  be 
extremely  costly  to  the  operator.  Even  if  their  outcome 
is  successful,  costs  incurred  in  terms  of  administrative 
requirements  and  delays  are  usually  not  justifiable.  This 
is  unfortunate,  because  variances  to  highwall  reduction 
requirements,  allows  operators  to  mitigate  the  lack  of 
topographical  diversity  reported  in  Charter  IV.  In  most 
cases  experimental  variances  that  improve  topographical 
diversity  are  approved  on  the  basis  of  habitat  enrichment. 
In  no  case  is  improved  visual  quality  satisfactory 
criteria  for  an  experimental  practice  variance. 
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Technological  Aspects 

Mined-land  reclamation  is  a  unique  technological 
challenge.  In  no  other  land-use  is  the  level  of 
disturbance  so  severe.  Reclamation  transforms  a 
formidable  hole  in  the  ground  to  a  completely  functioning 
ecologic  community,  (sometimes  in  a  matter  of  months). 
Visual  quality  can  be  enhanced  by  the  application  of 
currently  available  technological  means.  In  fact, 
innovative  reclamation  methods  are  being  applied  with 
rich  scenic  rewards  (Figures  3.08  and  3.10).  As  indicated 
in  Chapter  IV,  the  major  difference  between  Rehabilitated 
and  Adjacent  Undisturbed  Land  is  related  in  part  to 
topographical  diversity.  Fortunately,  remedies  exist  to 
correct  these  deficiencies  and  thereby  enrich  the  visual 
quality  of  the  landscape  -  methods  that  involve  direct 
manipulation  of  the  topography.  Undisturbed  lands  are 
unpredictably  scraped,  striated,  crinkled,  crusted,  cut 
and  strewn  with  earthy  debris.  A  spontaneous  and 
disorderly  harmony  results,  even  in  so  call  "flat" 
landscapes.  Reclamation  equipment,  bulldozers,  tractors, 
scrapers,  and  seeding  equipment  create  uniform, 
undulating,  agricultural-like  landform  configurations. 
Dragline  reclamation,  when  practical,  can  subtly  modify 
this  quality.      Intrusions   into  the  uniformity,    in   the  form 
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of  highwalls,  undisturbed  "islands"  within  reclaimed  land, 

rock  habitats  (scattered  or  strewn  [see  Figure  3.07] 

rather  than  piled  to  pyramidal  proportions)  add  a  quick, 

haphazard  dimension  to  the  landscape.   Less  concern  for 

occasional  erosion  and  subsidence  around  drainages  and 

sedimentation  ponds  (which  is  inherent  to  the  landscape 

anyway),  and  more  recognition  of  the  visual  complexity  it 

creates  should  be  considered.   Reclamation  laws  mandate 

matching  rehabilitated   drainages  to  natural  patterns  and 

while  this  may  be  achieved  in   hydrologic  terms,  in 

aesthetic  terms  this  particular  goal  had  not  been 

achieved.   Some  compromise  between  needs  for  erosion  and 

sedimentation  control  (usually  satisfied  by  drainages 

with  capacity  and  uniformity  much  greater  than  natural 

patterns)  should  be  explored  —  in  terms  of  both  density 

and  configuration.    In  addition,  while  we  must 

acknowledge  the  primacy  of  post-mining  land  use  (and  the 

corresponding  emphasis  on  grassland  vegetation)  greater 

consideration  of  wildlife  habitat  value  (and  the 

incorporation  of  more  tree  and  shrub  species)  would  likely 

produce  noticeable  differences  in  the  appearance  of  the 

landscape.   Most  reclamation  specialists  maintained  that 

greater  differentiation,  sorting,  and  shrub  and  tree 

invasion  are  inevitable  consequences  of  time.   (The  point 

is  argued  in  the  broader  sense  as  well  —  in  terms  of 
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geologic  equilibrium.)  But  if  we  choose  to  suspend  our 
expectations  with  regard  to  scenic  values  (at  least  for 
the  amount  of  time  it  takes  nature  to  refine  the 
rehabilitated  landscape)  some  of  the  suggestions  offered 
here  make  immediate  economic  sense,  in  addition  to 
benefits  to  wildlife  as  mentioned  earlier. 


Final  Observations 

It  seems  that  formal  consideration  of  the  visual 
resource  is,  in  a  sense,  minimized  within  the  sphere  of 
mined-land  reclamation.  When  in  fact,  to  achieve  the 
goals  set  forth  in  NEPA  and  FLPMA,  equal  footing  with 
other  environmental  resource  systems  is  a  necessity.  This 
research  suggests  that,  the  notion  that  visual  resources 
are  automatically  protected  when  sound  rehabilitation  of 
the  other  environmental  factors  is  accomplished,  is 
misguided.  As  stated  earlier,  the  landscape  we  perceive 
is  more  than  the  sum  of  its  parts.  As  long  as  industry, 
administrators  and  reclamation  laws  treat  visual  resources 
as  a  by-product  of  other  environmental  issues,  it  is  not 
likely  that  rehabilitation  of  the  visual  resource  will 
reach  its  full  potential.  Likewise,  the  academic  record 
is  filled  with  literature  addressing  visual  resource 
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management,  mining,  and  reclamation,  but  what  is  needed, 
if  we  are  to  improve  visual  quality,  is  research  that 
integrates  these  areas. 

The  practitioners  of  mined-land  reclamation  in  the 
western  United  States  are  often  hydrologists,  agronomists, 
engineers,  or  range  management  specialists.  Landscape 
architects  or  professionals  with  training  or  experience  in 
environmental  design  or  aesthetics  are  not  among  the 
majority.  Within  the  regulatory  and  administrative 
sphere,  landscape  architects  fare  sightly  better,  but  in 
general  are  similarly  represented.  (They  are  usually 
associated  with  recreation  ---  not  mining  and 
reclamation.)  Given  the  nature  of  reclamation  law  and 
the  environmental  standards  set  forth,  one  can  understand 
why  this  is  so.  What  is  overlooked,  however,  is  the 
wholistic  nature  of  the  contribution  that  the  profession 
of  landscape  architecture  offers.  Landscape  architects 
are  trained  to  evaluate  the  landscape  and  its  components 
as  a  system,  in  terms  of  both  aesthetic  and  environmental 
quality.  This  is  not  to  say  that  they  are  more  adept  at 
perceiving  landscape  values  than  any  other  professional 
(or  person,  for  that  matter).  They  are,  however,  trained 
to  combine  knowledge  of  the  resource  system  with  aesthetic 
principals,  and  translate  this  combined  knowledge  into 
design  solutions  that  optimize  both.   In  addition,  their 

118 


philosophical  dedication  to  the  land  and  stewardship  ethic 
are  unique  among  the  professions.  For  these  reasons  then, 
it  is  suggested  that  landscape  architects  strive  toward 
greater  recognition  of  their  talents  and  the  potential 
application  of  their  unique  skills  to  the  field  of  mined- 
land  reclamation. 
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/<?«  tw,»         /[Sic     -S"3"  <? 
^ft„   ^«       Us,"tcx.         Cx.*7/~p.        s-tsc+jTi-y 

£~   t-CU£>       C  OC^.*L*      "^ZSIT^    /e^Zcs/O-?  £0  '^••-7-V^7<b     . 


Lpndto 


Vgoetation 


"ttr 


Coipr 


Adjacent 
Scanarv 


Scarcity 


Cultural 
Modification 


SCORE 


Explanation  or   Rational 


/1/DjryrS/r'r- 


^■^-g-s  ■ 


£0^o*-£ 


^rjr>    fo/Z/-T$  •^//t.g^F     tfUTO/STVrt&r/^         */ 


/1C>     Utnrr'Tr ^^  *:/*>*>*,  l-      /'or  r.o^  ic 


^■*^        ^>Jr-Ja     ^j-je^t^ 


tj/c^n^s        n***rs-s7  s      f^^i.   s- 


inzszt 


m'Yt^D       A&Q,       £r#vo^#^,  t^:     To      rs7  0&r<z.cr 


&'U£.     -TO 


O/s  r*.v~r->i*„ 


!/£>£-*     re*->r>a*t     'f      JK-TT/fi 


l~'"£^r       rr£~nf£S  *■  ,,s^ . 


^//r^*gr/e<; 


Ratino 


J- 


TOTAL   ■        &+ 
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SCENIC  QUALITY  FIELD  INVENTORY 


Study  Site: 

"y~i^9 

s 

Rrhjh.  lititm 

Date.  Q.J„L    ?y 

V 

Rating  Unit: 

n/T  e  i 

/O 

Locationi  -**'" 

Land* or. 


LANDSCAPE  CHARACTER 


.'Zlrn^/-' 


M  i  "-  f'rtf'^ 


~<fnec  /*. 


^,.  /„{.,  -,-,.,    it,  _/      'raj.,^/ 


- •■"       '   '   — 


^a. 


T^T 


ttldi 


Ma   /""- 


Vaoatation 


Aogy .     ^^>7 


0r.r.as>/>.-» 


*2£ 


?= 


5533335    Z 


/.  r.t  m' Sf7 


S3u 


Structure 


ZES 


.  u  6<Lr,.  i  ,■ 


-:°c 


014      &.lA,,,,-J 


ft 


UL. 


m*v,*S,.-r,~l>    JZ2SZ 


J<">"  /mm 


JB. 


,'-  ?/■..■-  ~l     ^s  //.  -^     /7a 


fcCh 


s 


2 


.'/r     .,'ft/(„ 


£2. 


,jn~,Jf      ^ciC 


Li. 


taaicLa&Q  ' 


/Pe.J/,j™    I  i»e.  -    /,„ts 


~~7 


"Ci^l    ,/<*?*       Z       /^?/^/^i 


as 


NARRATIVE 


r"/«' 


-?r  .*< 


/    0/O° 


^2^*t~*  lo  u  n*l  f  . 


Couto^,    . 


n* 


<z  vie-+ . 


A/,// 


"*V 


e  ^ 


£ 


SCORE 


olanation  or     Rational 


Rating 


Land-fore 


1J       Ul' 


<J,n=j  SS  !SaaCS5aeS22 


2 


2£ 


Veggtati on 


eaza 


zn 


guZG 


a 


LtMaV. 


JL 


-    i-  .  iv„     y--    ,'        ',-  ,■  -    ,  ■  -,    -■■ 


.i'l'y 


_2 


UttaC 


-^TTTT 


=-2 


Cole 


■Attg  £ 


_ai^ 


Ad jacant 
IB— Ct 


iffi 


AjtH     AlU   f.^/  r.,r$-Tn        77,*J*r,J     (jjW      /!» 


^ 


Scarcity 


/-fmrc^e 


J     ^fn,^„nr,,,rp /,.  //  ,  ■■■o  /, 


J  — ■    — ^'  a  r  I    . 


,<(*T[- 


J2- 


Cultural 
nodificatinn 


TH 


v  -  '  ■     i    r 


y/,„^  aj7cu.j 


A-ll 


SCENIC  QUALITY  FIELD  INVENTORY 


Tim*                  ' 

Studv   Site:         ' 

E 

Hfhahi  lit»t-»rt 

Dates*-  ai.  f**rr. 

/UT  Ox.    /? 

Ratino    Uniti 

Location  i       4/fl 

Lindfor. 


LANDSCAPE  CHARACTER 


/^a-</..S  /;-,;       J.^^.S,g^ 


BSZ)   a     ///7g    3a 


/■laS<i-> 


Srt?t.- 


,-£?^'./-» 


HZ 


7>w^ 


""  '-"J"?/ 


aL. 


CaLb. 


■  .-?>»-/''   s>/i~, 


Vegetation 


/*-/->■/       ylo^^~lr_J 


SUCiU.a*. 


^gtfla^Mi 


:zs 


2T 


'    '  ■        ■>  I  IT, 


Vjaa—t i/*-i*  j 


I'.ijgjr- 


_££. 


m*- 


■^f- 


S2 


2H 


Cltl^  ' 


'SSL 


Vjtnr.-.  ,  .  fV 


'<i«>^J 


//?rrJ  ,,/„-, 


2Z2 


§SI*LJrJ  r/fisr**77 


± 


Structure 


JfCrnt-  <£"e/7<iaTS 


6  r,  /  e,  CMrrr* 


NARRATIVE 


//W*  £'tf«,/      -StJ*.      o/  Jj^j-„M    C^Cc\->  -       tfof/J~^ 


„y«iv//--    cJiSr  in*,, 

&cJttnZ*u*J  HynJ     fret*/*  b    *z>' i  £*     ^c/c*s      /*>  J/  ;  *^/-±eJ 


SCORE 

ExDlanation   or      Rational 

Ritinq 

^Li&&TL<Ll,*J        JJ/LL.        UU        i/iri^JS,      -<■  ci 

Land-fora 

C*tr/u     fcsiir.s.      ^SA/Mi'ir,uj    a«»u>    J^/fr. 

/ 

Drs  V       fisctir'fl.         £&L*TO     /L/VFC     HI&H 

V«iet«t^on     . 

~6mrc>*>T7       till,*-/      <_/T-tL£:     iZC.^T/ZJ*ST 

2. 

Water 

Fjir,//Ztrc   V    f>BS£,ur        /VC    eui&M^c/:     &G 

r> 

Du~<.  Hk^csv    t/^c^zss     /Jcur^/ic  sci^<;  , 

Color 

Some-     tzttSTiF-**;    AX>u*oe<-r'   ,  ^wr    /5«r 

l 

Adjacant 

£Gu/no<-in*   x>uiejj-inc<-    ,e&S  trncJS  /*.  unr<c 

Scenery .. 

/TITS      S*7*£T~        C*f70&r'&£/£'ve,     0tvCLU<< 6%  *~ /*tm 

o 

f*mr>T£T,        ,1     SerrrisL^-       sec,    *&**^*e*S          *' 

Scarcity 

£r^          3-'*-7-fs-  £s-r- 

1  . 

Cultural 

^t~ntra>      ?**?•* /fy»    c-{.»  t *z 6  L. ,       / G/v£  teiHtsS /7~ 

Modification. 

£Ui*%,t^O.      t""*'1-'/0*Li£     /'f  .Stf'4,     Cfft«^- 

fl 

A-12 


SCENIC  QUALITY  FIELD  INVENTORY 


Date.  mJu  »  }St 

Studv   Sitai 

~/  *&»•,                    ' 

<  Rahani  1  ititxl 

rimes        ^Q  fl 

Ratino    Unit: 

/JiJ-     13  3      K. 

Locationi    /t/7 

Land-for-. 


LANDSCAPE   CHARACTER 


StJaVai ^^/^    ^, -,_,.. 


tor  71 


irjfsi  fjirm — ai  ^^?r 


o/c/wy^^^. 


3a 


*■/    ,/-^^,^^>^c      -     M^J- 


Vaoatation 


aailaaai  ts 


taut 


27 


^is 


Li. aQflaji  * 


itti -•?■/**,  */ 


*—:  re ^  re«j-   v 


<5&  ~fiMc-  - 


■<iW i^B 


S"**1^ 


tl^MJBjU. 


¥ 


SaUi 


s^s-»,»      ~/(As,      -/,ya./A. 


<Z- 


r/-/,(  utin, 


/ '  s-x  ■" 


7ti  i/ y^  iaaany 


* 


*.II~..JIV  a^frJ^Lt 


flUittaj -■'  /°-^ 


^^ 


^u. 


7~ 


Ofc 


z 


^2_ 


^Pjneei'h faa»<  taW 


q  '  ai      Gezsa  " 


£- 


/77CO/F/n'-     /-7 


Oifr-IHIG t^fOtutA 


^-^>/^,^,^e^    ,,*.,„/,. 


flgaMC.   ata4aaati    --*— M 


snr>r>si  <r.        J>*fc^A'fU^q '_ 


iia-/    ^ClU)tZi' 


c 


90s 


/ 


Land-fora 


vaoatation 


Watar 


Color 


Adjacant 
Scenery 


Scarcity 


Cultural 
Modification 


SCORE 


Explanation  or   Rational 


/,-»,;     J?  m-1       //"■/     &V      ^n..l„aJ>        ,r,,**»no 


la. 


■sSs 


tai 


n-m-lw/e  ~  if*,..* 


± 


a^jaja    35a«y55 


^"a    JS      -^-"^      ~ 


/^/■>   A1  -rm/y,    /»,>^i^m^     jWn^'Afe 


la* 


atj  aM '  r 


HE  - 


$"0-™ 


/?A  j    r-H-vfarJ-S- /'^^■•^  ,  ^-^  taW       S 


^t/t*--     /s4^„*„e«J      A~l     st*/.~&>- 


/*.-„,  r  „ /Sr       r/c  ...Ji*,,^!-*    r:-"'' ^ 


rT-trr/y/s^t'^,-*;       /iPj*  -/»~  r.  *,     ^^-i  ,  r....  /  . 


Rating 


3 


/o- 


A-13 


SCENIC  QUALITY  FIELD  INVENTORY 


D*t"~y"/  (ttiMMbati  Sit" 


"& 


mmttOLiixatai 


(Adjacent    Undiat. 


rim*rfL/e,  ^aagjamiM  unit.^-7^'*' 


H 


Location!     ^-?7 /~7 


\/}/lir  jn    yZmr.r.th    fi^,,^r, 


Landfora 


LANDSCAPE   CHARACTER 


^imp/'  Jr.,, 


rI^J 


/■iri.-v-v-,  j.,,  /     "gaSa 


£ 


nr.i,-frn 


)  -  SES3S    -^■':'- 


SStZI    risnSrJ       EZ-3 


gf 


55U  fa  S  5flj5S "  5S 


-A-->  - 


aa 


/  ur,qr-/  ,-/.£.„  ft 


\ti    S?lr*. -.,.-,       IjBf&U 


_j__ 


Vapgtaticm 


2g 


"■>    ,-  ■   '    .:■-/■<■- 


/  a  S 


Ata    ^^mp. 


Cam  Li 


fej    nt.T? 


LLC. 

-12. 


7. 


3^B    a  J  5  5  tS 


/^-"  ""  c    tia 


/.    Arm.,*    (.-,i„  r~ 


— 


_. 


'      'f ■■<".. i  *  A  ei 


i>r>  cm 


^A±£kj£tLU 


*f 


-■/UUi, 


JLktt. 


± 


7Z7~ 


£ 


Cttmus 


22 


-----  •'    -■"■■■'-; 


\r-.- : f- 


«t^aa    ^y;-— 


■aa  -  / 


■  -  '..•■■       "     -       -.---- 


/^ui 


l^r->~l    nUu 


COaUtata  ■  ZuaS.  < 


",-     ■,.- 


2 , 2 


Mi     gj     mrJi.Jm 


,    ,  st,n<Jr  tin  I  f ^//^     ^gatfaJ 


•§■ 


LU 


i 


NARRATIVE 


ft^imi  r 


Cft/x}     0  <f  /  sytttAJtt/      Jcsi/-r?s  -  tsuy-ioij*/ 

SCORE 


Explanation  or   Rational 


Rating 


Land-fur. 


/f,^  //r. //.s/i     ni-.nynSaJ     /r^r,^  A;^ 


V»o«tation 


,  ^aaafefi^  otituqflLu  Maa«<,  a»«<  //-^^^^ 
Zfcg  ^  a  55  ZZ  Zj  3535  ■  ZSZZaCS 

■4i^5    ^?/7>4>^  /y^^    ^jri-r  *f,I,,r„*^     7^7, 


TT 


W*t«r 


Sfl    5       .A/7,nrJ-s    nnJi,     rfsn,/v      rJ,     '/i^/r. 


ed  metk 


2Cti.J-  ., 


r~*  rr^-, 


f^t, 


Color 


a  -^ 


2 


eata^ 


jtfaC^aSa    /im*K/ir,rj     sin  t ',.->>    ^ /SI, /~ 


Adjacant 

Scenarv 


Slr„J,rlc  J 


it^au 


/->,,~tf7,-+/ 


//:>      rn-SK 


Scarcity 


f**zh 


rr.~r>,  -r,r>sr> 


aQ i^_ 

ZZ2Z 


itf  ^  <  fiUB ^  tma  '''■'n 


laJM  -^^^^ 


Or  ■•- -  ,/)/ ,„,.,i       lrr,rJ    17.,-,^     /^ii,ir,a/,. 


Cul tural 


Modification      \&rrJ9^£'ilrflre.r/i-.       £u ,  /     ^Dr.Ais     gSS 


saaaysgr 


'•O 


A-14 


SCENIC  QUALITY  FIELD  INVENTORY 


D«t..^//?"?fr 

Studv    Sit.: 

7^***  • 

»"•>»»'  'it«t«l 

I 

rime:     $'  ?  ■*"<- 

Rati  no    Unit: 

A/7  0  2    AH  ' 

Location:    7^/7  . 

Languor. 


LANDSCAPE  CHARACTER 


OSa  "T>       fs.  ga  - 


.      ;  r   ■   ■  ,  ,',?-,  -;, 


'Cf 


Maieaji 


IT       ft    ^  ft  Iffit-- /n-/T->.i 

Hnrrt,,,  r.Jr     /,     tUdLCUm 


«fca  Mi  -> 


"  I  B    ■■"    - 


g  i  gg  gS^Ma  5  g  ~^- 


■  >•■■-■■    ^  - 


.      -- 


•  ~>       (in,/   ,■„  ,^r 


&& 


..  f ,' 


Vaoatation 


^a  ^  r  /^/,  ■ 


-^""^  jSE  ,  eS 


12 


S3 


fag  -// W  ,  „^  7 


|f7lWf   Art .T3/1/-I  - 


^ 


"  '  '  ■     •"     ■''  '"     '' 


-,'■■-• 


/77-n/r/rr. 


U6t 


MrJ,,,rr,     t-^/-,~ 


its  <.<^S  /.,  i 


Struct uri 


jESSZs 


/mm,. 


SiOaavU  < 


■"fr* 


■  f  ■  -  f, 


£5 


^i  t  fji  rr  fr . 


f,,-^  ft'  -  „n  -r- 


;/fi  -     ,'rv,,.^ 


S  i  tf  *•*-■- 


Jlh*.-o+- 


a  GiaatL 


OSI-lS.,t-.r, 


-oe^-i,. 


NARRATIVE 


£~Cr7  *  £i //7  3      ^     *s?aa-U<l/       fOu+Ot     £urtUj~>  * 

«^     -a.ntG'*'       ^Jfa^/J  /&/TTS      4   ^/clc/L    «/ 


Land-fcy 


it— httUB 


mac 


Colnr 


Adjacant 

Scenery    . 


Scarcity 


score 


Explanation   or      Rational 


2 


t/ct/f,  ■//,„  J^./*,  /s        /-,r/Jrn*/j, 


to 


■      ■■     ;       ''     f17!-  -     I     f    -| 

trrf — OB5  BaaOaafl 


fe 


^7f     I2SSS g-y^  /  ^n^-,^^,        -J  *„  i  L-< 


tola  if-.   rJicUti    "t/^f,  fV^^       ^)^^,v 


35 


«".-mt-  r?-r 


,      ■', 


,s 


gr« 


gaeUMa 


dfl<a> 


ir~«-.iri,      M«a^fcZLfaC«aS£3S    ZSSS 

i?//,°<rlm/-,r-      g  irr^l.-,,,^  ..    rnlr.-i/../    n^-ij 


1 


SArtnijT-,    /*,->  UjJ  +  hU,     ZZ        SS 


Rating 


-e_ 


.    3^ 


_a 


Cultural 
nodificatinn 


•J        0/ti.*.     sin  S| 


SnA.-l,  /h.-nr/~     rr../y 


ajJUM  ifl  IB 


131 


TOTAL 


/<?* 


A-15 


SCENIC   QUALITY   FIELD    INVENTOKY 


Date,    /3^c  *? 

Studv   Sitei 

7"-*"            < 

H^rtatii  1  itatvd 

■^IAdi«c»nt    Undi«t. 

rime,     ~7   30P~ 

Rati  no    Unit: 

/4-J     03      •***• 

Location:         /"~"7 

LANDSCAPE   CHARACTER 


LjfltffflPi 


Vegetation 


r~*  natT;i,#j     si,n-i^/ej 


,  .  :   ..- 


tulaa-d 


ga  i 


iTne.  r-1,^1  ,,-ic-t  iim-r/r. 


//it,     .-.„/,/■/*     *}/!»;■/■ 


Ueaa ^  /---"  -/•-  > 


»  rt?  -r,-i.-'V 


,.  ^^-  ^ 


/  -;t  /e- 


- 


,„///',.,/ 


"•""         Sl'~i  /     ri u£^, 


Wt/ff1       ^ 


^i.Tll.ic-''"-' 


-Li. 


*£z 


T>*      '£>-> 


/  „~,J.o  r^-*-  g 


^■■^"■'  Si 


j^. 


■'  r.?  rr? — iZZ- 


//         /•!  „  r^-TIT 


"/'"""  g 


/  ^  ^>- 


a: 


^     /;.■,.,!'<->    i~/ 


U± 


-  ,1-/:.^,     Jn 


f)  ^n,**,r&m  -  £^ 


/i«S 


^•/  " 


.    r.  ,'  1  -   ... 


fl/rff 


2. 


s 

?/?^ 


_£ 


^->>«.^  C  ^3j-»-]  ^ 


-"  ^-+J 


NARRATIVE 


^ 


zn: 


//„.n„     /n 


£S 


0/ 


1/^ 


--■■*',■  e 


-■■„' 


~J  .  rir> 


'     .../■•->/■< 


Jil^//,^     ^-7 


riw*-  ( W«fi'' 


UaJ>i~<    si~>/s 


tsr.Airt*. 


Jjsi,^..tc.e    rr'x-ej* 


SCORE 


Explanation   or      Rational 


Rating 


L*nd+oi-. 


SiilJs,/*sS     u~*-,,  , -,.->„~. 


,<  //**■ 


a* 


£ 


mZ*  .0*  ,      /-<-.  JJ^.,^6^  lA*s,e*^> 


^ 


-J- 


Vegetation 


>/?*>,.->/     r-*/>r,  *,^/  rl^mimJr.         //;</, 


d  ca  11 


^ 


f.~  n^,   -     S>nn*S/  .      sy*,.,rr      JeeattZ 


2: 


HtfC 


/g/a.       ^//^ 


£■ 


-O- 


Color 


St±~,J.j^*        ^-*i  //it--/ 


n^r,, **/■-!     ,-;*»*     Jj,    ^^/r  -.       /-i^evsr-i 


Adjacent 
Scenery 


3E 


£ 


^<=-y  J,<./c~.*   /f/s  c     -Z^.vu^  sv. 


*m 


jz- 


Scarcitv 


■•y;/-*  /s.~.J^rc-^a. 


/ ^ ^   /  ,  ^  o 


^-^  V      f>r..U,*~e      sm  i- /-<•-■     /fl   rSrffrT^-r?  if- 


3£ 


Cultural 
Modification 


& 


A-16 


SCENIC  QUALITY  FIELD  INVENTORY 


Ptfi^-^^g^  Sit„ 


^■So^'-' 


^Rgn.m  lv 
I  Ad  iacant 


Rating  Uniti 


UtH 


Undiat. 


ll  ^^ 


L"""°-* 


LANDSCAPE  CHARACTER 


LfiiS <.*nusrs?i-i 


(JC£Ul£a    tx  '"'■■    TVYifT 


'<■'&- 


bta&au 


<.',rr~       /,;gc     -a/?;,;,  <■  .  ,-L 


tffldU  '--7' 


aum 


■M  r-  ^     g^afi 


ff£  -     ?»V *4  *>&*:. ■.  ns  r 


t-sc<*r~ 


fr?  L  n* 


~">~  ~/,,rr 


ma  -ri  "~-r 


■'■"■""' 


tUamai 


~  '*.--.^^ .0      ^&&sr^  ■ 


,,rr^  M  ^         .->-e-^  /^^  £> 


Vaoatation 


rrrrr*r,,,...r 


L"Y  rr? fld  tmm 


2ia jtBtcaaa 


<s*»3* 


Jsni^r.rr.ri       >-ro„ , 


frve^^^ric  * 


iss?'^&Z/>*     SVy^y- 


Struct ura 


i'iair.o 


'SGFTtt,  rutr- 


"'  **A40bt 


/ion  taaaa 


d-  o/  orr , 


n*TK ic*  (■ 


vaa&k  c"^ 


S'noc-r+J     ^tj^/^cx* 


<ea  fig  aafl 


Caaa 


unK-irjz 


NARRATIVE 


/T-/C7  T^T  O  <^**> 


3c    «c< 


r^'scec      (Be*****-"    «/*>*«•«■     c^ 
Cajho      ^>s     ^--o-c.     /0s     -tr^^:     ey^   <s^»/j     s^c . 


Landtpr. 


M— tttfn 


-f«iir 


Color 


Ad j ac ant 

SemTv 


Scarcity 


SCORE 


Explanation   or      Rational 


ra^  /£W  , 


'"■   t-<J<>'-    nr*  fr* 


U*L  i.£*  <^„„&£  |  ^r^?T!    g 


:c  ttaU 


.  f  . 


^'■-^^^/c  i'^r    I^c-  -to*- 


wzd 


vr«'c;i' 


ittiiM  fiaagt 


EMcq 


'/o   ftj^" | 


fitez 


^"^  tattta^   tagg^  a  tat 


taajatiaaaa 


CfiCcf. 


"fl     GtZfirs 


-  c  c  *~ 


,  £>*"!<.    /mr-^ie&     Oisrt,'' 


*-J^,n    cv^rs?    &r 


J5D'77r  n  j  p G  -r   rcrr>mrr->    3(ST-  P/S<a /*r./  r^    ^p**£*it>.. 


*t-c    /"trio    «»;ri-    /.*nr>*r**z. 


-?■  <- 


Rating 


Cultural 

nodi fi cation 


eeatai  aaflataiaB  a^htajgam.  fe^ataifltatM* 


A-17 


SCENIC  QUALITY  FIELD  INVENTORY 


Study    Site. 

7~~S*r  c-  ■*». 

■c*  R»h»toi  1  i  *-*«. 

mm?'oulm  *\ 

Adi 

Mcmnt    Undist. 
ationi        *t"r* 

IlK!      ?'    iZOpr" 

Ratinq    Unit! 

Sf*~>  Oi£ 

Loc 

LANDSCAPE   CHARACTER 

V*aa>tation                               Structure 

J.,»C*^      C£^7-uV  'Is  "           _ 

*--^ r^: cw    i/T^otsr* 

rn-  /< 

E 

JT  i-jAfcD      ^r>z./^>      Stc&es 
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Vwrt.tiim 


w«t«- 


cp'° 
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jjfiaaaaaM    adaaaM^        0&i-eL  zrvo*.r      6>ut- 


ASfiLc 


n.*is       rtrtt^^i:  ^,-r~syz.  s,e>* 


&i^is*T'On    fg^g^g'ttS     ^/^*cs      7~g 


'^      ^g     ^O^rg^tf^j     i~*r>Q    0 /7TTS   . 
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Ss^C T* £~u L.i&>Z.     /sav/fr  y    /rV     *"£.£,£  r**-r  &*->    i/fn£5 

Color 

S*0.£&    .   t.e-mcsjs     TO     M-w?"   Sof=r  Pr^iunfjtL^c     J-*Y 

V 

Adjacant 

&ZHH6       ~JUr7Mf>0S*O         O/S  CO  /Tr/ntJ6vs       &U7- 
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VtCtJ       £j£f?C,r* 


£~l>C/^     *no      »^^P«w 


^<»ng/t/T/ 


Structure 


S7M.KT/Z*  (_ 


&GA 
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LANDSCAPE   CHARACTER 
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/*<  ££A.      0*,*-  £•*»*<*  .    C*ct>* 


&  **//->         A  f  '»?  £>#  fj  _        ^OU*U*r£.       **  +  *rTT  *C 


Scarcity 


7<-f^,**ft-      <•*<-.*£>*■    /*£*5        *>/*£    ~Q*t**. 


i       f  <-f   &■**   ▼/'c 


/A'fr  A/  Ccnrt  t*\ 


Cultural 
Modification 


f**-^  rg 5S5      ^^^^/^-* £*££.* 


re*,**-     /-^.^f 


;* 


A-24 


SCENIC  QUALIFY  FIELD  INVENTOKY 


///ll/i    I  t 

Studv  Site: 

<*""" 

Rehabi lit-»t»d 

Date! 

Time: 

7  Js" 

Ratinq    Unit: 

S#*-   Of      *j   u 

Locations 

LANDSCAPE  CHARACTER 


Land* or ■ 

Veaetati on 

Structure 

-5" /*»?-(»  tat        &t*£s7         S^S'ir„ 

<=  .*»  .*  ^*C  r-    ^    5***, 

&Ot~  ft 

E 

O 

d-/*t       s&*~*r  i^,*j*rr 

i.-**/**-*     j-i^.* 

*.**•€% 

cwr/cT/*      j* »    £*e.G0s& 

S>»/Z-**-V.lVG       //C«/  * 

u. 

6><e**  f**&r  | 

•S  i*  *.        SML4*m    fZc<*s*y          *"£**>  m£m$ 

<SjT^*..,£.           &C>t**L>  /CC^^f 

/'+#£  c  t/L*t/e* 

c 

£*/>£.           <Z.t**ti.G         f^*«-l0 

S#  TC  M£S      4-t*o     t  o 

"Z 

***•*    £<?&.£* 

tf'^'t/St     Trf^/lf  ^r*- 

*>7S.     *ras)jt*. 

/^^j-vi.          foCt 

&0Tt~t 

€*>**£.*    ChM.££^7        &&£*■?>  tg& 

/0/Pt-L        £S.*Zf&f 

o 

^~ is  e  /?  !_»■          /w«rrtea 

f<***  .    t»*}  ez*.**^s 

£/4.+t*-$ 

CJ  _ 

*V  •     TfriC          tOS'Z.M.fC. 

S«>*v      ^«?/7<  *rtf*/ 

*S**o*-~*i 

GstZm** 

£>*HW4-C**.        C~£>CC 

j//w^**        jr*^/^i» 

/<«c«Ma     /s?/»n- 

E 

<r-^  ,-«.*-<*.  *<          /»r 

**©/»»    /nri?    a*.**?."* 

*+*     f*<   - 

r&citit     Ouc    7~a 

&/n±      SmmeTK     &£ /*Cmr-f    f**^fi 

k— 

frra  rr-»r/e« 

J  •*»*€.  *»«v«r  f^.9cr& 

NARRATIVE 


&**p>eJ       /a 


-.isS*        O***      <&f*t+,,r-     jnv 


p  *  r  *v  «^,^/ 


£V  #  ? 


.7 


*-**     r  & 


^-/i  *•  <      *=> ,*-         srr  *s*g; 


A>/£*-t       /C^^tC-        o*^/-<s 


«*../,©       ***-r<»'T '£.  s 


C"*> 


#*,*«**&*f~j        r^s  0^fts        m   r 


r*         ****d&t*„  *,*$        **«-*+         ******      <*•**      *»«- 
S»6C  /£*-**■*       &C+-risf      S/**i0t.*.      s>*-r    /M^c-yW 


Explanation    or      Rational 

Rating 

Xoc*'     **v/     **6wr*^i        s-^m-^is      *tsrc~*x.*s 

Land+or« 

z-/- 

Veaetation 

&o**f  —***> r~    af^rr^i          /?>r~     /**e^     G/ufcStri. 

-      2. 

nor>-$* 

Water 

/3< 

£/t/><ts  cie././?!;   £><-'<s£.s      t£-itu^cc     cxts 

Color 

»*ft-rt     eete«so         Wf^iT        ^Vi*/*-   TV(  n    O 

If 

Adjacent 

/■J  J  i  i-i  CM  n  o      j4S<&Er>$          fi'ltS        A'ocv 

Scenerv 

&t,TCsil*'S.      A/^cts'       W<-ct^     Srnw 

■3 

Scarcitv 

1 

Cultural 

Modification 

f    *™-^r~  L,~r  t trfnte  7"   /'"ems. 1 

-' 

A-25 


SCENIC  QUALITY  FIELD  INVENTORY 


/;  A  uc  £"* 

Studv   Sit«: 

r.~~. 

* 

Ranabi litat-rf 

Date: 

' Adjacent    Undiat. 

Tine: 

-*?/C  S?70*Sl 

Rati no   Unit: 

*1  O^A* 

Location:    ' ° 

LANDSCAPE  CHARACTER 


L«nd+or« 

Veaetation 

SAA  +  trtA         JtG&rt  Org 

£c*i*>tt  x        /s?*r  • 

E 

o 

f?/C&£S*        **0„L£     JL,±L 

&£>,Lt?t£        7  *~f>S.,T'l>~ 

l— 

*Wt     t,„LLtv    r*     *,acr 

vn  G«  i  *  i  tn&         *t* 

0 

sec  ~fnc           &t,r<c    - 

^^f^i        <^^^^ 

2 

£*>/•"*•///£. 

S) *******       r**wit  t  ■ 

T'*1  -**.         «C«E>  C  ff 

A*  it  CT        f/     r/y  aj       SC/t/ 

£H<*1£*       f*t£nf 

o 

L-VttOfCtttrtX      (   srr 

Vtuewi     C-£rs 

^-,vr/^;J 

xe  *vrrs    ,      ifilMEMfa 

^^     ^*rr«5 

0) 

.ram£   u,hmt    rent  <?(.£* 

**mvi      3Vs    f<J</:^ 

= 

esuT      £mci-H  .arsi/M* 

ez.*L*,*     tze"T*i>*rr 

™ 

X 

e&           Sir     vccfTiTton 

*s/    *■  /*f£       s****#  r+* 

- 

/*tXf€>ut.#fL.       sC*n&0**- 

NARRATIVE 


&*"**      ****       /It,-         S>i  az.    ^u  fur-        UHivc*. 

.**«.*«    +»,„,       ^«-.     ««Mr«*r  ,„»„,  VecMTV-r,. 


■7  (J         st^ft*--      'S 


<-/f»-t  .   ro^f   ffn_  stance.*      O^    *'««  t, 


A*/ti      f/ei   . 

SCORE 

Explanation    or      Rational 

Rating 

^(-CA-^lO      S-UOu^O£t-           '(«  i.*im       &-./!/.*  <" 

Landtora 

T*coc  scx>*c     srrc*    *M/»/«     ^JS2/;r* 

■»  -' 

SHwueu     *c~~  m*    rxs.*:     iwsirt- 

VeMtatjgn 

o   J^ 

/•/««.                               ' 

Uatar 

a 

S//ue./~  £*>C£.       /,*Mitus    e>srrr\        SAi*{-i* 

Color 

s 

Adjacant 

C-9C,e  4~A*'1&5        AS^ou-/     *<-2  i.te  t-t-  *  f        f  S  /-.  **  <s 

5c«n*n' 

v*c*i, ss,i_    iszHf^KD   P^t-t^e^          ^cw/t-t/^rr 

2. 

TL*je/£.*t—           rex*   *££/«^i 

Scarcity 

I 

Cultural 

/1CA£       Sx^Cffr     Com     fi~Tu 

EMificition 

<= 

/*»* 


A-26 


SCENIC   QUALITY    FIELD    INVENTOKY 


Data.   I' AVC    ii     stlldv   Sit., 


■>TAdiac«nt    Undi«t. 


B^MhUJjMfJ 


si>  c  J  *  A 


Locationi       ^^ 


LANDSCAPE   CHARACTER 


Land* or ■ 

VMetation 

Z>Lb**'tt      "Y  "  5 <"**<*£ O 

7*<ett.       n^t/reus 

E 

O 

^/p/^iwcr        CCSw£.o 

/1**£Ci*Li*r±    fe*T**t 

■"'"e. 

***     *£t,CT*T/e.~      .SofTfr 

••"'     Z£t££A 

t-ictTTrwrnt   /tec*    Ot*C*t£,m 

rstc/r*£M£riTt*TTa  /nws 

C 

&iC&"t&     esur     ca  - 

U//r*j/n  .   fhent      n*/*- 

3 

T  *■  r  ftUSLi 

u<h/t.s*      ftc*.e» 

/note  ~  -rr  a     a  v 

H/tu    fmTTmiT- 

o 

*>*&r  "r~y  scr>       *-*€.+,?- 

&*9*t*:     6*s-x*v 

u  _ 

f+t*v   .    C*ffn     r*c*~> 

4     Us+ftTC       weue  t-> 

a/tT***fc  c    •  2*no<e  eccc**t 

p  /ir.a     ^**m~rt 

OJ 

£n  r.*  *  re?      4**      U£  C  £  r« 

»?ro  t**~    rrfif 

s 

TV©'.       £  r  i.  r**7      0 CC*S *&*••■ 

s**>  c    *r&<  *      **.**—    us+j /c.  ** 

sm  ■      ,it*£.c.ui.—t. 

— 

Gene*         /•^*'f'f«tt 

/ 

NARRATIVE 


/A't^t  ■*      e^ 


('-it      e*en* 

,  Seme     e*«* 


U>6e* . 


qui*  -a  i~y  J-<C^S.      Jl'dWrf 


fit'<e  *■*  —  *  e.    /  ft  at*  m*  •*«.      r  >-!'c~<i  <■   - -S»»»*    a»«t  "" 


SCORE 

ExDlanation    or      Rational 

Rati no 

^"-t'.'it    Cf    <r^^t-      *"■     ^i."vc     /3*wcn-  *z.tn(. 

Land* or ■ 

'^'frsc**        *t7ow*o       t  c  i- t  **        r$  *  z  "V  ,e  vt  c/tc  *>s 

3 

U/0»C*          VU/£.i.£TS        *">C  f*.  S  *  C>*  *      WtL^^e. 

Veaatation 

Hit**r,ni,     Lr^r'         STL~    a    n*±-<.    /)*r,,_*-r^. 

»/ 

flr  trc 

Hatar 

a 

D*<?*S       0//^f£        JvtST          a**£S      £T0S?TA/9Cr 

Color 

#Cv£   &&*.£.t-'^     f#*s/r  i/fiiL6uJ  .  S*rw^#r*o 

*  i^ 

Adjacant 

£u#TAi,n      »*        rtce:^5     tsi.e<-t-s      "ujetecnr 

Scan arv 

*cc*c**t       Som»      nttr/io     l"*.fS  meiuc****.* 

'     /* 

Tu^/d*-      ^#<t    rctCiOHJ 

Scarcitv 

1 

Cultural 

/JO        £ft.Tf/*t.        /**£/*  If  T 'C/Xft 

"odificition 

*  a>s**i  i'  r- 

0 

/* 


A-27 


SCENIC  QUALITY  FIELD  INVENTORY 


ac  Jul-  js- 

Datei 

Studv   Sitai 

&»*. 

^ 

Ri-h*m  1  i  tatfri 

Tim,     J"** 

Ratina   Uniti 

<5Ty*  <2'    -<- 

Location.     *"  * 

LANDSCAPE  CHARACTER 


L*nd*or» 

V«a«tation 

<*-**«.&,«:  ,     6T/^^c^-. 

E 

*cz**s        +t/t.t_         <;<  „*,*■ 

AW  if  f 

*■<,?  t        <20T7r.sr>      £«3s?s? 

t^w/t         ££££BdM£2i 

LU 

tml     ceve^'Z/s?  & 

*T£^7-   V ***+£&      *V/i.r 

(S£'Z  re  *>  (- 

c 

/"test  /  a  m  ,/     bj  /?  h      On/fon^sr 

2 

fbmmrm    am  u  lljstm  On**t\  * 

«*--    s.#r*Tr/3    gr  Qfgg£ 

<*~/assr      7D  /Ttro 

E 

Sr^#  *j    <r  o  ip/cs 

6>Cs?7/s?-*?Tr     ■t-Ou;    -fsZ-SS 

7-^t-C 

<=rn#JTr-'3        £**■*•*** 

D/^fuS^        &C/^    /J/Sr/S/CT'               fTS.-S?£L,- 

&£f-{,     §4ff 

i.¥      &/U£     Iaj*)<t>70   T&s->$ 

r-v.**. 

■  , 

t/rijfO/i.  /r>          .  'Ssrtoor'* 

ff/tm        a  s£-&,r? 

3 

jLsZS)  £)  f  On  /T7j> 

fr/ms-o^dm  c  ty     0£/l££Ls 

£>/srjvs>£.£. 

X 

ZTi/rsM    S         '^5<?s*>c 

{"OlfrZS^         S*~> 

c 

U> Mse-r-  '        0S£  i>cz^_  & 

^CiC*-  cheats  T 

NARRATIVE 


/ 


*W/ 


£*  tie //«  Cut*.  6.     ^V£c*sS'"z  *****  •      ***mm* 
SCORE 


Explanation  or   Rational, 


Rating 


Lingua 


P/ZoncunC^O  /ZMJ6C*     ^d>r£i/^T  Z  V     S  CO^£S       -Jo 


&sz** "->**?&  ■&_,  "?£'d/?s-;c£,    ^cszsns     rgOT/?oc     STsvAvr) 


VMrtation 


■;ts  s    z>c  c  *>t  s       £  - 7  rr^      ■^-■/    <*?c  ^  /=s 


■■nT      *  CC  tc  /n& 


WatT 


1  7~     5"  ggg  C  u  n  a  ■ 


G  <LgL£su 


Q£<C  \ 


Color 


uCLi  ^j^/ran      G.  'te  c>~>s    ~ 


fO  O  r-*l        JJSZ*/  /S7  &  Go.         /V*}  ^y      &>, 


>~    £.£  V    J.  HT  S"2lu-J 


Adjacant 
Scanar-v 


Pcuj'/^  {-">£?: 


<ftr  c  l 


""■^e- 


^    ■■  '       O   .   1i  -r 


'CiC       (S'£££~''-J    ^^-*"~C 


Scarcity 


J C C£Z~     ^o c  ^  "  f  £  S 


C  i  C^-O* 


Cultural 
Modification 


g^g.'-' 


rc^r^ri.     ~s->Tr<7.rs.- 


~csz.    -,sjrs.     /nTf-v-7  _,*>r     /JVSt-,,.*,^     f/Jt; 


A-28 


SCENIC  QUALITY  FIELD  INVENTOKV 


mj  2.6Z?ucZi 

^Reh.hil  i*«*-rf 

Dat 

Studv    Site.       ^    '*'c- 

Aril 

acent    Undist. 

T±mmt        'fflnn 

Ratina    Unit:                                                    I     Lac 

.tion.       *" 

LANDSCAPE   CHARACTER 

Landfarm                                                Vnatation 

w""  "■'«-*      t*r>.f  Qfz."* 

E 

8 

*■ 

NG/Zfzo*-rr*=»L. 

i?a  *9T  ss7  £S  6  u  £ 

■e&sxrsv      &s~>  St&**£, 

3 

/?  S  *>£<*■  *r  ts< .  _        m    _ 

ar**&L*M&M    /n*   *j»*c. 

&U*f=/    /;,-,  ir.^J 

o 

t/<-//rt<±j       c^ee*, 

*tm**&  «.4 

o   ' 

/SrlJlLsr     /^'^r,5 

ST/?^/Ti:<7    fyffi 

^■see    oeo  J 

Z>/J-*=-«  ^r        G*t-eL-£*j 

p  - 

•5"**/*         tfndz 

FmtL      f-,rt>t3,n*i3 

1 

t/ri  i*oszr>i         s-  o  en 

X 

1— 

NARRATIVE 

/"•J        *,.     ^-«      *„w        t,„0  4^„f,t 


/foe* 


"y        *?££^n       tf>-  f^sS 


•S.*, 


cA.  // 


f>/»/    /^g.       fz«a„      ^,^tt.i      ^c,       AA£.    Users*    /j^//.~*.u-*} 
SCORE 


Explanation   or      Rational 


Rating 


Landfora 


/*/eic  ~£  Us      /ZCC<L0/  i-j£l* 


/S'1&UC~T,*,    ft 


Li 


Vanatation 


■^^^^■^.ei      *-<-rrr^.       *,nrr.  jjs&tj 


r?+n  /,*■», 


^J  US'^*"Z'-»'li?£ 


t*ntr 


nc^r- 


Color 


Adjacant 
1MB 


,P°*ir'Z   .ifa/rsi a^aaajai aaCattat  ^- 


"r'g^? fipriir xvccnr* 


Scarcity 


/->&r7Q      ^/V7/w        rw^^.-'Jt- 


'£^lCf 


730~      v^ttior  /mt.~,*rt'i6 Cviu?i-,r<^. 


Cultural 
Modification 


">  Osj 


Un   C/!£."t:c  £Suf  -<,vt 


-g-gr- 


/^COrr7£-^,  fCC^t-       S*7~       f*^rs>//7^>  .   J       /  ZC'V?/:^ 


TOTAL   - 


A-29 


SCENIC    QUALITY    FIELD    INVENTOKY 


■  i  £)&  -Jul.  &  &■ 

Study    Sitai 

^-c- 

^Reh 

•hi  1  itariM. 

Dat 

Ad  lacent    Undist . 

n  —       /»-"* 

Ratina    Unit: 

&*0*  ^. 

Lac 

at ion: 

LANDSCAPE   CHARACTER 

Vaaatation 

Struct  lira 

,3  •--«.^>/£_*        ^0«//ie/e^ 

S^^^n^     t+s/ 

fz^<££- 

E 

A  ,    /  /        ■£  /  rJ  e       *£  GTS**. 

S'/-'''^ *:&<*"*?<=,    &  c^tff 

Actsis      •zt*>"<-cr  / 

/Tfrr+sZsS  h-         a*  „SS  ^  <. 

/;  s>  t  f  O  T  rr-i 

a> 

sW&?  s   ■}  Osv           £<r,£^. 

S**'  *  f'J          1-    °         O/s 

r;/5£r       J~/*n£     £-*   <Z^£>T 

/SCI'TOsU 

. 

at<2,  /' /Z    £~r.T.s">          f/^aCt- 

f>*-/r,*-r    x/6/,/7- 

o 

'S    r^r?^       ^sza"* 

.^/*"/^       ^TsZstuj 

a  " 

-OLGsrS        r,       **t*t-C 

t/1iro*~«            &/&Y     &*.££"-' 

f,c^&^    xstLftycj 

■  _ 

*?/*/£. 

3 

*•**  "  o  *"—  -t  •— >           5***00-Tt-t 

7~CM  ***.£        />t£.0    - 

X 

rt*v««-c 

Coptic          t*f  '*& •*••* 

£><zsnSt  t  y 

NARRATIVE 

£><S'*#  r  '<=>,_,  ss/e.**       siTC"   Cr<f         *V-»»«.  **■»*■   ,         "4^ 


/"**tO        TO 


*J&7»C  *-*>T~ 


sD'ST'svCLssSA* 


SCORE 

Explanation    or      Rational 

Rati no 

■&£r~i<S/~              At  //   <S /  ^S~              /^CtsslO  r.  ft 

Landfora 

/ 

<*>ss.Oi"?£?    ruft      •-**  •»  v-     ,    ^/lsK-^s  ""V 

** 

/V>C      Aji-tZ^l*           ,Z£T<?       xs-»TZsz.*r?o      r-^dst^tt. 

Watar 

a> 

A/"«-7wy       &■€:£.*«-*       ^T-/Zs?~j    s^st-s*  sSfTS 

Color 

£>*"£*&*£.£,£ *-n ^>    JZTt/o-ty-     ^&*-z>   &£•*&    6*^f5«f 

3+ 

Adjacent 

■^S?'7£?S           -^iPJ'^Cer'^r            G>Vt*-7~      /h>^£-£/Cf1C£' 

Scanarv 

i 

On  CO**  sn  01        7-  **<-<-         -7-s*//£L  *.           //S-t£.£-7-"*-rs&*-* 

f~Y/3/c**i—         £.tOrt.<0    **Ot*-'-?         &C&  ■   -Z '  s^?  £sz  £  st~   /**  G> 

I*- 

Cultural 

jiOC-x  *>/t-C      ^c>f><j<i      /*t£sC*'}.  *z /£.t***~r      <fC  U*S 

Modification 

/?/£.£     TO-^c/-*       £/^>f*>**/t,*)c*rr     /S    J/ir-Jir 

o 

1  + 


A-30 


SCENIC  QUALITY  FIELD  INVENTOR* 


Studv    Site: 

/^,^ 

Rehabi  litatwri 

Dat«>i^5'J</<_     %? 

K 

Adjacent    Undisrt. 

n— «      *i:*6fim 

Ratina    Unit: 

&*q    O  <    *& 

Lacationi      Uj  * 

LANDSCAPE  CHARACTER 


Lmdfori 


Vaoatation 


Struct urt 


"*""    '  •--  - 


G  rrirLS  I-EVCL 


fr'ZISS    | 


rtor-t."". 


toue-'!-*:^ 


•SOnir 


4i '.n»rj>rr. 


'  ^/'■Zf£>'r>(j      {TL*fr>^ 


/?GC*:         /?l/e&LT 


/VC*V7-^r  a, n,oo,r?r 


Pi/7*  .„*>  r,  /■ 


£24 


0CC*SS/£^ 


CsltL^-rr-   T fi/?Q<*  *> 


'1£-u  f  ^*>£.6>£& 


C&"?  L-ss?e* 


£4iJUSX£A fV  ,  £Y*g~^ 


JJj2_l 


ggatC  ^,-  g  sao^*?^ 


(,sC£-C->  S 


/3£//rfi       SO/cS        /    Lse/tewy 


^r&  a?  u/5.  gsg  ge  *-<- 


gjbaflM     tfd5fl»»B /2d^j-s 


r>ic.O.  TO    nnc 


C<z.c*t£c>      js  </  ocr,^™ 


<r  ncuert 


NARRATIVE 


*-4*7£  fi-  S~T  CCA.        >=&o  &      CCisT7~Jf  //7  3         ^£/  £•  ^^^ 


SCORE 

Exnlanation   or      Rational 

Ratina 

,<■■  /V7  rfCu  i_//;  &        HI  L  US      Q/2/sJ/U     T  0     0OAJG     QC*>T-rCe. 

1  + 

Vegetation 

3* 

S7C  *      &^r>rj       Us/tsi       acm*      £*T0/e.s 

Hittr. 

Cu/st    &rtu» 

ZL 

Color 

/  + 

Adjacent 

-/ 

C*  rrtn  A 

r> 

Cul tur ai 

//A*  a<        s?  '**-<          £>*iTht*        iMuJ^rl    *>Ol  SX 

Modification 

*******  -rr.,s  ***A       r  £^£ 1 1 

-  3- 

A-31 


SCENIC   QUALITY    FIELD    INVENTOKY 


art*.  2*-sr*<-ff*' 

Studv   Sit«i 

^.^^ 

Rwhabil  itatwl 

Timmt       6:30  P" 
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ABSTRACT 


Environmental  legislation  enacted  since  the  raid- 
1960's  reflects  growing  public  interest  in  the  protection 
of  scenic  values.  Surface  coal  mining  in  the  western 
United  States  is  expected  to  impact  millions  of  acres  of 
public  and  privately  owned  land  during  the  next  decades. 
Since  the  enactment  of  the  Surface  Mining  Control  and 
Reclamation  Act  of  1977  over  three  million  acres  of  mined 
land  have  been  rehabilitated.  Lack  of  research  into  the 
aesthetic  quality  of  rehabilitated  landscapes  has  made  it 
difficult  to  assess  the  effect  of  surface  coal  mining  on 
visual  resources.  The  purpose  of  this  study  is  to  assess 
the  visual  quality  of  rehabilitated  surface  coal  mines  in 
the  western  United  States.  The  Bureau  of  Land  Management 
Visual  Resource  Management  process  is  adapted  to  measure 
the  scenic  quality  of  rehabilitated  lands.  The 
methodology  compares  the  scenic  quality  of  rehabilitated 
lands  to  adjacent  undisturbed  lands.  The  results  suggest 
that  rehabilitated  lands  are  less  scenic  and  more 
homogenous  than  undisturbed  lands.  Further  analysis 
indicates  that  these  findings  are  primarily  due  to 
differences  in  topography.  Conclusions  support:  greater 
consideration  of  the  visual  resource;  changes  in 
regulatory  policy;  the  application  of  innovative 
reclamation  technology;  and  refinement  of  visual 
assessment  measures. 


